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FOREWORD'
?0,

To implement an educational approach svcessfully, one must match the philoso-,'
phy of evaluation with that of ifistruction. This is particularly:true .when individual-
ization is the key element in the educational approach. Yet, as important as it is to
echieve this matcli, the task is by no means simple for the teacher. In, fact, without
specific resource materials to help him, he is apt to.find the task overwhelming. For
this reason, ISCS has developed 'a set of individualized evaluation materials as part of
its Individualized Teacher:Preparation (ITP) program. These materials are designed
to assist teachers in their transition to individualized instruCtion and to .help thern
tailor their assessment of students' progress. to the needs'. of all their students.

. .

The two modules concerned with evalUation, 1ndiEdua1izffig Objective-Testing thIci

Evaluating and Reporting Progress, can be used b small groups.of .teacher s. in in-
service settings or by individual teachers in a. local schdol enviroriment:.HoPefully,
they will do more than give each teiicher an overview of individualized evaluation-.
These ITP modules suggest key strategies for achieving both,subjective and objective
evaluation of each student's progress. And to make.it easier for teachers to put such
strategies into practice, ..ISCS has -produced the associated booklets entitled Per/6m-
ance Objectives, Performam:e.Assessment kesources, 'and Perlbrmance C'hecks, Using
these materials, the teacher carrobjectively assess the student's mastery Of the proc-
esses', skills, and subject matter of the ISCS program.. And the teacher canobtain,
at the moment when they are needed, specific suggestions for remedying the stu-
dent's identified deficiencies.

If you are an ISCS teacher, selective use of these materials will guide you-in devel
oping an individualized evaluation program best suited tO your own settings and thug
further enhance the indiVidualized character of your ISCS program.

'The Co-Directors
. intermediate Science Curriculum Study .

' Rtn_415, W:H. Johnston Buildi ng
415 North Monroe Street
Tallahassee, Florida 32301
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'THE ISCS INDIVIDUALIZp TESTING SYSTEM

The. ISCS individualized testing system for eachlevel o( ISCS is composed.Offotir
major subdivisions:

1, The ITP mOdules Evaluating'and Reporting Progress and Individualizing.
Objective Testing,
2. Performanci, Objectives,
3. Performance Checks in three alternate forms, and,
4. Perjhrmance Assessment Re:sources. .

Evaluating and Reporting Progress presents a comprehensive overview, with many
refinements, for individualizing the grading and reporting of students' progress, based
on both subjective and objective criteria. The: module Individualizing Objective
Thsting describes more SpecificaHy those ISCS.evaluatiOn materials Which have ob;
jective criteria the performance objectives, checks, and resources -; and it presents
practical .suggestions for their use. These two .modules should..be consid5red pre-
requisite to successfhl use of the other ISCS evaluation materials.

Each of the Performance Objectives booklets contains a_ composit6 list of selected
measurable objectives Consjdered important to a given level of the ISCS program.
However. many of the long-range goals and aims that are at the heart of the ISCS
program do not lend themselves io being expressed as measurable perforManct ob-
jectives. This: these booklets should not be construed,as being all-inclusive anthol-
ogies of all the possiblelearning outcomes.oftSCS.

Each of three PerfArmance Checks booklets contains an equivalent but alternative
set of performance checks which were developed to assess the students' achievement
of the.objeetives stated in the Perlbrniance Objectives booklets.

The Performance Assessment Resources booklet is a teacher's handbook to be used
in identifying the appropriate performance checks with which to evaluate each stu-
dent. The booklet also indicates how to set up testing situations,.correct responses,
ahd give reaedial help,

n't 6
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NOTES TO THE TEACHER

An overview of evaluation, including both objective andsubjective eriter
in the module Evaluating and Reporting Progress and many aspects of this
described in Imre detail in Chapter 3 of the modple Individualizing Object
These 'notes are meant to augment, not replace, Chapter 3 of that 'mod
use this booklet, you will begin to sue ways 'to modify its sUggestions t
needs better. Y.ou are eneouragal to.enter your modifications at the p
they apply. Only by altcring these materials will you dolve an eval
best suited to your own classroom environnient. It is imporjant to
only prindples involved in objectiVe criterionlefereneecr eliplation
this booklet. .Therefore, you will obviously 'want,: to incorporate su
gitso.

Texts, Units, and Chapters

;..-

,s given
oklet are

e Testing,
le: -M you
meet your

ts at which
tidn system

merriber that
are appliqd.in
eetivf- criteria

Them are four Performanee. Assessment Resources booklets for evel III of ISCS.
Each of thee bookrets accompanies a pair Of the student texts: The pairs of textS
and their abbreviated syMbols are as .

Environmental Science -

Why You're You - Investigating Variation (WYY-IV) .

In Orbit What's Up (107-WW
Winds.and Weather - CrustY Problems (WW-Cli

The testing materials for each text are Zdivided into units, thtis' breaking up each
Level HI text into disily handled sections of correlative chapters dud related exCur-.

.sions. The relat-foliships between the units and the chapters of Why You're You and
Investigating Variation are shown in Table 1.

TEXT 'UNIT. CHAPTERS

WYY I I thru 3

WYY 2 4 and 5:

WYY .3,. 6 and 7

IV . 1 I and 2

IV 2 3 thru 5

Table 1

Most units include thb objectives and performance cheas fot two chapters
and their related excursions. You will recall that the number before the hyphen in
the identification number for an excursion states the chapter to which it is related.
Theindividual objectives and performance checks for each unit are \to be septed and
used when the student has completed the designated chapters and any excursions he
wishes to.do. This delay should enirre that there -is no premature assessment of did'
student's achievement of concepts and skills which may be introduced early in a unit,

$



but whfch require development throughout the unit.'_ Thps, Subdividing unitslor
assessmentpurposes should be done.with great care. Keep this in mind if you decide

.41

to spot check students:as. they proeeed through-units-rather than conducting a for-

mal.eyaluation at the end-of the. unit.

Summary Table

Each unit begins.with a double-spread "Performance Check Summary Table." The
left-haml page of the "Summary TAble" serves as a table of contents for the unit.
provides a great .deal informatian.about the 'objectives pertinent Jo the unit. sual-

ly about twenty-five objectives for each unit are introduced for the first time in each
"Sinnmary.Table.r A maximum orten relevant objectives from previous unitS are.*

reintroduced..

On th e. left-hand side of the "SuMmary Table" is a list of code numbers, each of

which is unique to one objective within the level. Two examples of code numbers

and their meaning are illustrated in Figure 1 below..

IV 02 - Core - 17 and WYY - 02 - Exc 4-1 - _

2. D))>e.
.

.Figur.e

et, C -po
>1 co)
44 tt rp

' ca.

rD

t

The core opoqives appear first in an order that correspmds roughly to the. te.xt
development:I,INceptions to this ofdering were made to place objectives based on
related processes or content -together.. Objectives based on remedial excursions are

numbereds core objectives because they involve skills essential to success insorc

activities. Next are- listed the general or enrichment excursion objectives, and these

are follotwed by objectives from priOr units which are again considered important to
the students' progress. These repeated objectives are easily spOtted, as a .capital R

(for- Repeated) appears after their identifying code number, giving a listing such as
WYY-02-Core-17R. The specific resource aids to be used with repeated`objectives are

given in the units designated- by the code number (unit 2 in the just-cited examPle),
and the-information is not repeated each time within the textual material got follows

the "Summary Table."

I.
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Edell objective code- number is followed by short desOriptive statement of that
objeetive These short statements were written, ilSifl hestudents' vocabufary. *They
should be helpful in communiOing the objectives to the students.Should you desire
to do so. Ways-- to iNvolye you'r students in selecting the objectives are discussed in
tile mod tile Individualizing Ohjeilive Testing,

The right side of the ``Summary Table" is made up of-eleven columm. Lettert are
'used in the first five to designate the characteristics of the performance check. The
letters and their meanings are as'.follows:

- Completing the check requires:regular ISCS 'materials.
An observer should view the studenes.perfoRnance as he does the check.

P Completing the check requires the use .of specially prepared materials:
Q*-.The answer to 'the cheek is of. the quick-4oring variety,: -
1' -"The check will require more than three .minutes of .the student's time.

Check markS in.tlw neXe four columns help the teacher assign .appropriate perform-
ance.checks to individual students. The first of these columns is entitled "Basal',"
Achieving- the 'objectives checked in this column is considered:essential. to the .stU_-
dent's progress: These performance cherks may be askigned to any student; however,
better Students, will find that many of these offer little or no challenge.

Check marks in the' coluhms headed "Math,"."Reading," and-"Concepr indicate
perfot4hance checks Which require a. higher level of computational skills, a higher
readinglevel, or a greater ability to think abstractly than the performance checks for
most Other objeCtives. -Performance checks which have no marks in any of these
four columns are considered tO be nrre.tham!basal,but the skills which'they require

. ..-are within the capabilities of moststudents. .. -

A tenth column lists the .action verb that identifies the theoret,ical mental process
.., required of the student to Complete the. per f ( mance check for the objective. A).

precise .delinition of each of the verbs used to esignate mental processes is given in
the module IndividnAzing Objeetiq Testing.. ,.

re. .
.

Finally, in the eleventh colimm, space is' provided for notes. Alth6ugh you will..
..

find an occasional continent ;printed lwre.., this :space is mainly for,your notes...lesa -.

gôod plaee to put any special instructions or preparations you have found helpful.. ...
. As mentioned earlier, some objectives are repeated objectives Ones. that haVe

-`' appeared in previous units. When snch an objectiveis listed again in the "'Summary
Table." its classification as basal otr aS presehting math, reading; or conceptual dif-
riculties is likely to- be different,. This change tpost often derives front a thange in
purpose. -The first time a concePt or skill is introduced, the intent may be only to

- introduce students to it. When reintrodueed in a later unit, the 'skill or concept is
frequently developed and used extensively. Thus, in the .`Summary Table" for the
arlier unit, objectives related to a concept are likely to be classified as'concePtually

difficult for many students, whereas in the later units, the same objective might be
.

; reclassified as' basal.

.
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Organization. of Resources

Immediately folloWing etch "Summary Table" comes the bulk .of the resource
material- for each objective introduced in that unit. Once rnore,.each.objective_is
identified -by 'its code nOmber, but this time 'it -appears in bold, lack -print in the
outer margin directly beside the applicable resource. A: paircif horizontal -lines
separates the resources for eacji objective from, those forthe previous and following
objectives. 'When no horiZontal line apPears at the bottom:of a page; the resource
material for the objective is continued on the next page.

The'functions Of the various compOnent resources Provided for the objectives are
.listed below, Two of the components (Reguiiir Supplies and Special Preparations)
appear only: when theY are needed 'for' a particular check. When theperformance
cheek .does not require- any supplies, the supply -headings are omitted: Observe the
functional descriptions carefully - they are the keys to.the types of resource mater-
ials provided in the PerfOrmunce Assessment Resources booklet.

COMPONENTS .FUNCTI

Descriptive Statement

01)jective

Regular Supplies

Special Preparations

This.statement duplicates the onethat appears in the
-Summary Table." .1f you misread a code number and
find yourself looking at' material for the wrong pbjective,
this should stop you anA send you back tothe Table to
check. More iniportimt, it should briefly indicate to You
the basic purpose of the objective:

The underlined verb in thiS statement of.the objective
indicates the theoretical mental procea that 'the student
will perform. The phrase following it indicates the content
.or process skill-which the student must perform.. A coin-
plete description of the verbs and their meanings can be
found iii the 1TP module Indivichuiliz:ing Objective Testing.

"this section listS any 1SCS e'quipment that the student Will:
need regular equipment 'that is being used in the unit
Oil wliieh the student is being evaluated or in previous
units.

Don't overlook this section. It liSts and describes materials
the teacher must collect or prepare in some Way. Included

-are special solutions, special packaging, and labelmquired
for mate.rials for evaNintion Purposes. The section also
specifies particular grids, charts_or maps that the.stodent
will-nyed to complete the chpek.

viL
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:.4.Student Action .

.

Performance Check

This is general descriPtion.of what -the student should do
in responding to any of the threeperformance vheas based
on the objective.. If his expected .respons. -is tolstate a gen-
eral. Principle, it Is listedin this SeCtiOn.' if-the three per,
forinance checks require -specific ansWers,7they are.pro-
Arided below...the general statement in the-student aCtiOh.

. .

A Performance 'Check A- is fully Sla:ted to,allow for a quick
revievrof the statement'of the taskS as tliey are presehted
to the 'st6d,ent: PerfOrmance Checks B and C generally'
preSent slihtJy different sit tions.orwording but ask
stu den ts-to\ perform twilit ent- tasks. -

.
Reihediation 'This outlineS uggested action that can be...

taken if. the' stlident.fails to achieve the objective. In sortie .

:of the remediallons,.the!listed. steps areSeque.ntial; in'
, oihers thesteps Tepresent optIonsfrom which it:is sug/

gested that you..elect one or two. Some. remediatiOns .

suggest referring fic;e student to review Sectikins.of.the Cora;
doing an exeur;i611.; or reihewing a self-evaltiation.questioh .

and.its,reSponse..

116w To. Find It

--
Locating 'a. particular .objectivie whOse nullifier you khoW is easy. luSt thumb

through the -pages watching for the unit' number which hppeArs in large btack priht
above the. word .cdre pr e.vcursiQn in the..margirts.- .Butuppose you Wish to locate
an Objective, pertinent to a given. se'ction or autpler.Ofthe text 'and you don't know'

.,
the number. Here iscP trocOure to follow: .. . .- . ...

f----t, 1. Detertfiffle the unit in which the chanter o-cchrs, using Table I. .
4: 2. 1i0- through this booklet'ini01 yo4 find that unit numberas the

-------: .:hegng digits. of .any c.ode numbeAt)Peiiriing in large. black -print inj the
..oCtter Margin.. :1 .. ,. ...:i .. , _- , -. . -. ...' -i, . '

3. look.for the "SummarY-Table'S,at the beginning of that un .,
4, Use the "Summary Table" to _determine the nitmber of

?
the objective

you seek. .
.

.
. .

BeSelective
.:.

a

The resOurce books for each level contain many PU)re' PbjectiVeti and resources
tholiany one teacher can use. If you al.(' objectives and resourc6, and.yOU probably
,.. . .

yoitt list willexpand further. The most sticeessful uSer of this eatalogwill be
..the teaCher who picks and chooses selectively .to meet the specific needs of his ,

*delits.., Therefore, once you .are familiar with this bOokit. is imperative th -7You
establisli a system of selecting and assign* 'checks to the. student. %gr. ions on.
how to e tablish this are given in Chapter 3 of.hidividualizing Objeptive. Tc.thrig.

e-,- .

. t , , . ..,

Whatevir selection and' assignment system-ydu develop, it intIst. give due regard_ to
the individual student's diffetences. Foi'example, if yon'Adniinister top !pally recall

/
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perRumance. chectks: to. .a ty. 'student, he WM not.'"only be boredliutyött'will -
also fail .to assess. his ,progress idequate1y Tho man7 diffuult Items .administered to .;

:...alo,w-ability student leads to frusfiation and'reinforcornent of Alre.1 nev I couldn't'. .4
do it" .attitiide: On the:Other hand, elien .the best Students need theiregos ihflated
by soMe questions that'they can ansWer easily: And, the less able'student needs ta .

$

apPropriately. challenge. Be carefUl, too, Of placing: too much emplxasi orOb:-:.,
*., jectives. This may. lead students to place- undue emPhasis'an tetAJt1c slowing

tlieir;progre,Ss to -the extent thaf they lose interest in. the story Bk.- .

&Signing Performance Checks
.

4,4:

a

;1-loW many Performance checks shotilabe assigned tali student? This- estion rias
v

no fixed ansiter: The primary concern is that.performanee el-leas-pro/ e the needed
feedback to both you and the student. If, in your judgment, eYalty

.

A.particUlar. tinit is, unnece'sgary; .then don't do it.. If :you feel fstudent needs to be. .

evaluated,:then assign an apPropriate selec,tion olperformanc; liek;ks. Individualizing
*Objective Testing makes suggestionS About ow .to. dO JS, 6- In no- case should .any
student; he assigned,all ate performance...checks-cm. ev a:random sampling oNhem...
Such a :practice Would subject the Student to ta s which Would be either u.ndttly

, difficult and .time,consuming or perhaps too vie far him and,fherefOre rnea.ing-
lcss

.

time,wasting aotiyities. . .

You..ulay Wish to specify the equ .lent form (A;B, orT) of gerforMance checks
that th student should do .whe assigning the specific performance 'check numberS.
There.. of cow:se...no diffe net in.their difficulty. level.. In any case, haveethe stu-

, .

.dent -rec d both the nt ber and: the letter of the specific .4rformance. check .he
does.. Thes -lumber nd letters .should appeiir oh. hk ansWersheet, as they will be.
needed t o check I resPonse. Since the _numbers ateunique. with iiieaeh ISCSlevl,
there)s no ne .to use a student's -time coking the performance7checks.. Listing'
the; numbe with the response is sufficient. a good idea to reinind..studente
fteqyel y t lat their answers must go on seprirate paper nOt in the Perf6rtnance
C/u/ 5 boOks. .

; : c

As lig aSsign checikkeep the supply situatioir in mind. You won wiint toO much
of so.r17 eqiiipment tied:up in .Special Preparations at any one tiMe.. TO avoid this,
keep abreast of the range of your studnts'progress and.Orepare only. those..materiak
you'anti4ate- needing, referring to the :P.'s appearing in the third column...On the.'

-. 'right-hark! page Of the "SumMary Table." .Balteries; of course, will need replacemeht
. -or recharging oceasionally, and speCially boXed supplies should ..be checked Periodi-

cally far missing:or nynfunctioning parts.
. .

. . 7
.

At the bac pf tbe Performance.Asesszneht ResOurixs, you'vrill find grids, charts,
and map identical to those; the'student.must use in certain perfOrmance cheeks.
The-grids, charts, and maps at the biick are suitablefot. reproduction:. You May make

'copies directly, using one of the well-;knoWncammercial copiers F,ot large, quantities
at low'cOst, make a master by the therina' process and use it. to Make duplicates. If'
you make' copies in either of these wayS. Your students will not-be Wasting tiniebdraw-
ing grids. charts. and maps, and yoki will feel free to assig at need these.

. .

;

;

S.
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Chapters.1 thru 3

Excursions 1-1 thru
2/1

Performance Check

Summary Table
vJ

.

Objective Arumber
.

-Objective Description
.

, .

WYY-01-Cope-1

. .

.

States the source and the function of sperm .,

.

WYY-01-Core-2 .

.,

,States.the sdtrce and function of eggs
,

_

,

..
WYY-01-Core-3

.. ,
Describes what happens to sperrriduring the mating of animals

. ,.

WYY-01-Core-4 A Etherizes fruit flies

,

r
WYY-01-Core-5

r
Separates dead flies from etherized fruit flies ...

WYY-01-Core-6 _Separates male from female fruit flies .

WY-01-Cor.e-7 States the procedure for obtaining virgin female fruit flies
,

WYY-01-Core-8

V.

States an operational definition of pure strain c---

WYY-01-Core-9 States the-stages iniheiife cycle of a fru,it fly .
r

(.,

WYY-41-Core-10 Recognizes examples of the four stages in a fruit fly life cycle
. ,

.

WYY-01-Core-11.: Predicts the appearance of first-generation fruit fly offspring .

WYY-01-Core-12
-

,
States the reason for stddying the inheritance of one feature at a time

,
-

WYY-OitCore-13 ,. 'Selects thespOpearance co,f first- ansecond-generation offspring
. -

,

.

WYY-01-Core-14

. . ,

Predicts the,rdttio of variatiOns irt second-gerieration offspring
.'. . .

WYY-01-Core-15
.

Establishes a ratio by sampling . , . ., , ,

WYY-01,-.COre-16

,

Judges wEiether appearance isea reliable indicator-of pure strain.

.

.

WYY-01-Core-17

.

, .
UM the operationaklefinition of pure strain

,

.

.

WYY-W.Core-16 ''.
I. .,

1

oSeleZts the description c(fi!the first-generation offspring

.

.

.

S.
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Objective Number. Objectiye Description ,

WYY-01-Core-19
, Selects the description of the-second-generation offspring of different pure-strain organisms

4-
-

-WYY-01-Core-20
4.

States the appearance of the parents and the first-generation'offspring of a c.ross
-

WYY-01-Core-21
4.-

Cleans up the work area at the dose of Class . .
i A",

WYY-01-Core-22
4 . .

Cooperates with lab partners,
_

NI

,

1

WYY-01-Core-23
. ,r

Returns equipment promptly to storage areas .

.

..

.

WYY-01-Core-24 Responds Yo text questions
. .

WYY-01-Core-25
.

Shows care for laboratory materials
,

_

WY.Y-01-Exc 1-1-1 Defines the word cags as it is used in the Study of inheritance
. .

.

WYY-01-Exc 1-2-1
.

Recognizes an operational definition ,.

.

WYY01,-Exc 1-2-2 States the two questions that an operational definition answers

WyY-01-Exc 1-3-1
,

Statei the reason for small numbers of insects during theminter
, 4

WYY-01-Exc 114-1 ..

4

States the total number of bits fOr a feature in a prior generation of ancestors
. , .., .

,
.

WYY-01-Exc 1-4-2
a

Decides whether genetic features Gan be traced to ancestors

WYY-01-Exc 2-1-1 States the procedure for calculating a rough ratio
4

..

/
;WYYfpi -Exc 2-1-2
.. ..,-. . ... . -..._

- -f
i .

-
Converts rough ratios.)o rounded-off ratios

. ...

.
.

-
,

_ . .. %
,

. . .
,

1 ..
.. .

, .,
.

.

.

. ,
.

. .
,

. .
_ . _.
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y States the source and the function of sperm.

The student recalls the source and the function of spefm.

1

Cor
,Student Action: .Rosponding, in effect, that sperm are produce^y the male parts ---,
the anTher (stamen) or testes of plants and animals, and they can fertilize the eggs
of the female.

-.P

Performance Check A:
1. What parts of plants and animals produce sperm?

' 2. What does a sperm do?
.

Remediation: I ) Check the-studeift's responses to the Checkup on page 2. (2) Have
him reread Excursion 1-1, page 89, zind redo this check.

- s

Y
States the source and function of eggs. ,

$..

The student recalls the source and function of eggs.

1 (or by pistils. and ovaries) and can Combine with a sperm to become a new plant or
_StUdent Action: Responding in effect, that an egg is produced by the female pArts

.0 animal. .

Performance Check A: For many organisms, producing offspring involves eggs and
sperm.

I. What is the source of an egg'?
,2.-%Whar is. the function of the egg?

Remediation: ( I ) C-heck the student's responses to tlw Checkup on page.2. (2) Have
him4ead Excursion 1-1 on page 89 and redo this check.

4,

Describes what happens to sperm during the mating of ani.maK

The student. re(*:alls that during the matihg of animals the Mple deposits sperm into
tbe body of the female.

-
Student Action: ,,Responding, in effect, that during the mating of animals tici male

deposits sperm directly, into the body of the female.

Performance Check A: State what happens tO sperm during the mating ol animals.

Remediation: (I) Refer the student tO number 3 of the Checkup on page 2. (2) If
tudent didn't answer this item corroctly suggest that he,review Excursion 1.-1,

page q.O, where the, term, inalink is &fined.

,

1 8
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Etherizes fruit flies..

The student ManiPulates the fruit thes and the etherizing apparatus.

Regular Sup Plies: ether
etherizer

Special Preparations: . LAO several vials WYY-01-Core-4. Put., several live fruit flies
and a supply of food into each,vial. Several vials are necessary to allow the flies to
rest after being etherized.

$tudent Action: Ethe.gazing the fruit flies so thatmoue of the flies are moving around
and none have.been killed (wings spread).'
. -

' Performance Check A: "Get an etherizer, some etker, and vial WYY-01-Core*-4 from
the supply area. Etherize the fruit flies in the vhd. Hav 'our teacher check the
etherized fruit.pies.

Remediation: k I ) Suggest that the student review' Activities 1-3 throtigh 1-7 on
pages 4 and 5. (2) Observe him as he repeats the check.

Separates dead flies from etherized fruit flies.

The student classifies fruit flies With folded wings as etherized and fruit flies with
'outstretched wings as dead.

Regular Supplies: 2 capped vials'
ether
et herizer

Special Prepqrations: Label a few yials WYY-01-core-5.- Put several live fruit flies,
several dead flies, and food into the vials. The extra vials allow the flies to rest.

Student Action: Separatiu the fruit-flies into two groups the etherized flies with
folded wings and the dead flies with outstretched wings and labehng the groups
correctly.

Performance Check A: Get vial WYY-01-Cere-5, two empty capped vials, an- ether-
izer, and some'ether'from the supply.area. Do pot remove anyflies from the vial yet.
Etherize all the flies. Shake the vial gently. Remove the f1i6 from the vial. Put the
dead flies nd the etherixd flies into separate yials. Cap thiivials, and label each as
containing dead or etherized tiie. HaVe your teacher cheek 'your work. Return all
the flies to the vial you got them-from.

sp7

ReMediation: ( 1 ) Check the student's response to Self-Evaluation' l.3. (2) Refer
hjm to the paragraph following Activity; 1-7 on page-5 ,and to the-aeeompanying
diairams, which illustrate- the .'t,1ifference between a.-dead fly and an ethelized
(31 When the student has, this -distipetion clearly 10,,mind, have him redo the-check.

, . .t*

4
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Separates mjtle from female fruit flies.

The stddent classifies the fruit flies as males or females.
I i

. Regular Supplies: 2- vials with caps,
ether

,
. etherizer ..,

ti.

.0

.Special Preparations: Put several live flies of both sexes into-a few vials together with
a small amount of food. Label the vials WYY-01-Core-6. Several vials are necessary
,to allow the flies to test after being etherized..

Student Action: Separating the fruit flies into two groups the-males With blunt
and black abdomens and the females with pointed and light-coloreds abdomens ---. and
labeling the groups coiTec.tly.

Performance Check A: Get an etherizer, two 'empty vials with caps, some etjter, and
vialWYY-OI-Core front the supply area. Etherize the fruit flies. Separate 'the male
flies from ,the female flies, kind put them into separate vials. 'Cap the yials, and label
each as containing male or fenmle flies. Pave yotir teacher check your work. Return
all the flies to the-original vial.

Remediation: ( 1 ) Check the student's response to question 1-3 and Table 1-1 on
pages 6 and 7. (2) Have him review Table 1-1 and the illustralions of the male and
female fruit flies on page 7. If.,neceSsary, discusothe differenfes between the male
and- female ,flies witp him. (3) Have the student redo the check.

42

States the procedttre for obtaining virgin female fruit flies.

The student recA,Ils the procedure for obtaining virgin female fruit flies
cOntainiiig all stages of fruit

Student Action: Stating, in effect, the following steps:.

Core
7

1. clear the adults from the vial,
2. wait moire than five and fewer than ten hours
3. etherize the newly hatched flies, and
4. separate the virgin females from the males.

Performance Check A: State the steps you would follow to obtain virgin female
fruit flies from a vial containing noliadult and adult fruit flies.

from a vial

for more flies to hatch,

Remediation: (I) If the, stddent doesn't know what a virgin female fruit fly is, refer
him to the bottom paragraph on page 9. (2). For a, review of the procedure for ob-
taining viten females, -refer him to. page .10, especially Actiyity 1-8.

:.

..e
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States an operational_ definition of pure strain.

The student recalls the definition of pure strain for plants and animals.

Student Action: Responding to the effect that .a pure strain:is orte in which allthe
offspring for severit suctessive generations have the same chaiacteristies.

Performance Check A: Give an operational,definition of the term Pure strain.

Remediation: j It' the student doesn't know what pure strain:meanS;suggest that
he review Page 8, where the terth is defined. Also, refer him to Figure 1-3 which
explicitly illustrates the term. If necessary, discuss Figure 1-3 with him. (2) If the,
problem is in defining operationally, have hifn do ExcLyrsion 1-2 on page 91. (3,) If
tlw Level III texi Investigating Variation ivavailable, refer, him to pages 6 and 7 for a
discussion of operational definitions.

01
re
8

States ihe stages in the life cycle of a fruit fly.

The studefit recalls the stages in the life cycle of a fruit fly:
A

Student Action: Stating th:at the stages in the life cycle of a
pupa, and adult.

fruit fly are egg, larvii,;.

Performance Check .A: List the stages in the life c'jicle of a fruit fly.

Remediation: ) Suggest that the student review figure 1-6 on page 15 and also the

verbal description of the lifecycle on pages 15 and 16, (2) Emphasize the importance
of his seeing these various stages in the development of his fruit flies by having him
verbally describe or draw a picture of each stage.

\NYY
01

ore
9

;.;

The student identifies evmples of each of the four stages ill the fruit fly life cycle. WYYRecognizes examples of the four stages in a fruit fly life cycle.

Regular Supplies.: I. hand lens k

Special Preparatio s: Set up a stock culture ot' breeding flies and some fOod in a

S inWl capped. jar abeled WYY-01-Core-10, All four stage's in the lite cycle should, be

. present in the et ture.

Student Action: Indicating that (1) the tiny white objects on top of the fly food are *
eggs, (2) the small wormlike creatures crawling through the food are. larvae, (3) the
light brown cases, on the sia of the jar are pupae, and (4) the freellying flies are.

adults..

. ,

tf
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Performanceeheck A: Get jar WYY-01-Core-10 and a hand lensirom the supply
. area. Point out to your teacher the egg, the larva, the pupa, and tfe adult'stages in

the jar

Remediation: Sre1atec1 In we4iation forWYY-01 -Core-9.

Preilicts the apPeai-ance.Of firSt neration fruit fly off'spring.
-11`f

.
The student /applies the concept. that one of two variations.in a given feature will

. cover up (mask)- the other in the first:geiftration offspringf a cross between two
different pure-strain fruit flies.

'Student Action: Stating that all of the first-generation offspring will show the same
variation as one of the parents. c

-

A: 4They will all have either yellow bodies or black bodies,
B: They will all have either bristles or no bristles on their bodies.

aC: They will all haveeith4 short wings or 140wingR",

Performance Check A: What .appearance would be possible for first-generation off-
spring of a cross between fruit flies.that are pure strain for yellow bodies and fruit
flies that are pure stniin for black bodks?

Remediation: ( I ) Refer the student to Activity 1-18. Review with him his results as
oreported injables 1-.6 and 1-7. (2) Have tlw student review questions 2-2 and 2-3.
the first-generation offspring of the corn cross in Figure 2-3, and the first-generation
offspring of the cross of peasin bags 3 and 4. page 38. Then ask how many yaria-
lions of a feature show up in the firstaeneration offSpring of a cross of two different

..pure stniins. (The fact that not all crosses mask is covered later.)

States the reason for studying the inheritance of one feature at a time.

The student applies the concePt that .a systems approach permits an orderlyinvesti-
gation of faLtors in complex systems.

Student Action: Statim in OTect, that working with only 011e featlire at a time
!wakes it easier to follow feature variations systematically in eXp`eriments dealing
with inheritance.

Performance Chegk A: John studied some flowering plants which have many dif-.
ferent features that show varizition. Why would John study the inheritance of only
one feature, such as seed color, in 0111' experiment although the plants inherit many
features at one time? .

Remediation: 1 ) Suggest that the, student review page 26. (2) If-necessary, discuss
the concept with hlim. Ask him'why it would be difficult to study all Possible fea-
tures at the same time.

2.2'



Selects the appearance of first- and second-generation offspring..

;The student applies- the concpt that w.h&n two bean plants,- each a pure strain fora.
ditTerent variation of a feature, are crossed,.all the first-generation offspring show

, only one of the variations, but soMe of the second-genertition offspring show oile
variation and some show the other.

411,

Student Action: Predicting that the first-generatioh offspring will:be all the same
and the second-generation offspring will be a mixture. - '

A, B, ahd C: I . a b

Performance'Check Ar Andy had two pure strainsigf beaus. _One strain had. plain
.seeds, and the other strain had spotted. seeds. He crossed the strains, to get the' first-.
generation offspring. Then ,he crossed the first-gen.eration offspring to ga the.
second-generation ofTspriug. Setect the answers below that agree with the results he
wouk1 get.

. The first-generation offspring seeds
a. were all the same.
b. were a mixture of plain seeds and spotted seeds..

2. The second-generation offspring seeds
a. were all the .saine.
b. were a mixture of plain seeds-and spotted Seeds:.

Remediation: ( 1 ) If the student had difficUlty with qUestion .1, suggest that he
reviewActivity 2-2 in which he .examined the beans of the first-generation ofkpring.
Ask him whether all the beans were ihe same color or whether there was a mixture

of the two colors of the pure-strain parents. (,.1) If the student had difficulty with
question 2, suggest -that lw review Activities 2-3 and 2-4 in which be examined beans

from the second-generation offspring. If necessary, discuss this cross with him.
(3) You-may wish to refer t.he student to-Self-Evaluation 2-1.

Predicts the ratio of variationS in second-generation offspring.

The studen't apphes the rule f reor featu yariation in the second-generation offspring
Of a cross between two pure strains.

Student Action: Predicting a 3-to-Pratio,

Performance Check A: Joe crossed two _pure-strain bean plants.. One had spotted
seeds, and 'the other.had plain brown seeds , Ile cr.ossed the first-generation offspring
with each Niter. Predict the most likely ratio of variations of seed spots he will get

.
in the second-generation offspring.

Remediation: ( 1 ) Suggest that the student review page 29 where.the 3-to-I. ratio in ik

the second-generation offspring is presented. Figure 2-2 may also he beneficial)40,04"
review. (2) Check his response to questions 2-7, 2-8, and 2-9.. (3.) If he has difficulty
understanding tlw congept of; ratio, suggest OW he do or review Excursion 2-1.
(4) Review his responses to Self-Evaluations 2-2 and 2-3 with him.

re
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Establishes"a ratio.by sampling:

The student applies the concept of sampling: .

MOD

Regular Supplies: 50-n-11 beaker
white beans
brown beans

Special Priparations: Put 200 beans,
WYY0-Core-15.

mixed brown and ,white, into a box labeled .

.

Student.Action: 'Drawing a sample of 30 to 80 beans, counting the number ofet"ch
.tyPe of.Object in -thq sample, and ealcUlating the ratio of one, typo to the other-In the-
sample. Arriving at an answer by anY means other than sampling is'.u.nacceptable in
this ease. . .

Peiforrnance CheckA: Tell your tedier that yOu" are about tO do this.check.
. . .

In the supply 4rea, yOu will find a-box of beans labeled WYY-01-Core-15. Quickly
4
and accurately, estimate the ratio of brown beans to white beans in the box.

-Remediation: ( 1 ) '. Go over the student'S calculations with. him. (2) Cheek his
answer to Self-Evaluation 2-2. (3) CheCk hisentries in Table 2-1.. Diseusshis' results
win him if neeesstry. (4).1f he does not Understand the concept of ratio clearly, .

direct him to ExcursiOn 2-1. .

1

ore
.1e)

Judges Whether appearance is A reliable indicator of pure strain.

Thy student applies the concept that appearance is insuffilient evidence on which fo.
determine wlwther or hot an organism is pure strain.

Special Preparations: Label three eappable vials A, B. and C, and place severalbetns
in each. The. beans in each vial must be identical: .Store the Vials in a. box labeled
WYY-01-Core-16.

Student Action: Statint; that appearance is not enough evidence to tell whether or
not-an organism is pure Strain.

Performance Check A: Get vial A from box WYY-01-Core-F6 in .the supply- area.
Examine the beans. carefully. Are they pure-strain beans?

Remediation: ( 1 ) check the student's responses to questions 1-1 through 3-12 on
pages 34 through,36 and, if necessary, review Activities 3-1 and 3-2 with him to
esttblish how one determines a pure .strain. .(2) if his answer to question 3-12, page
36, shows that .definitig pure strain is the 'problem, review page 8 of the text with
him. (-3) Have him review the acceptable response to Self-Evaluation 2-4.

-

4 I



Uses the operational definition ()Owe, strain.

The student .applies -the concept of-a pure strain of organisms as defined by the ISCS
two-bit model..

.Student Action: Respondips positively and to the effect that the orianisms are pure
strain if all the oMpring have the same variation as the parents for two generViorts
Of olkpring.

Performance Che& A: The table below refers-to .the Offspring produced by mating
two.pea plants, both of which had yellowlKeeVs.

/
GENERATION

..

SEED <OLOR

Parents

st-generation
offspring

2nd-generation
offspripg

yellow-.

yellow

yellow

:1. According to the ISCS. two-bit model, is ". this variety of pea Pure strain for
seed color?.
2:EXplain youi'alower.

Remediation: ) 11' the student doesn't know wluit gee rain means; sugget that
he review .page 8, where the ternris, defined. Also, ra'er him to- Fgure4.1-3 which
explicitly illustrates the term. If necessary, discuss Figure 1-3 with ( 2 ) -If the

problem is in -operationally defining,, havoc the, student do Excursion 172 on page 91.
. (3) .1f the. Level -111 text Inreitigating -Variation is available, refer' the student to

pages 6 and. 7 for a discussion Of operational definittons:

Selects the description oF. the first-generation offspring.

The student applies the conivept that the first-generation offspring of a cross between
_

parents that are pure strain For different variations of the same feature all have. the
variation of the Feature shown by one of the parents.

Student Actidru Selecting_that statement which describes all the offspring as shoW-
.. ing the variation of aw leattire shown by one of the parents.

A: h

B: d
C: (.7

1.

uor
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.
U.

Performance Check A:. Suppose you Crossed a- pea Awl that was. pure straiR for
White floWers with oneitat was pure strain for yellow floWers... Whic.h statement.:

...best.describes thefloWFS of the. first-generatidn -offspring of.this cross?
-a.- Half the plants will have Aite fTowers,and half will have yellow (lowers.
b, Either, all .the plants will have white flowers,pr allihe plants will ,have yet.

,Iow flowers. .
.

c..There will tie a 3-to-1 ratio of plant's:. with.yellow floWers to plants with .

white fl mgrs. * If'

d.
.

There will b a 3-to-1 ratio of plants with white flowft's to plahts with
yellow flowers. .

e.

.:

All. the pkints will have yellow-'and white-spotted flowers.

.Remediation: (.1) See the, Remediatio'n for WYY-01-Cori-13. (2) Refer the.student
o Self-Evaltiation 311.

Seleets the description of the second-generation offspring of -different mire-strain
organisms.. 4

.Th.*e student applies the Concept that the second-generation offspring of a .gross
between tWo different .pur.e strains will. exhibit a 3.-to-- I ratio, of the variations of the .

original parnts.

Student Action: Selectinl, lite statement wich describes the seconc iieration.off-
spring as showing a 3-to-I ratio of the variatihns.

. A: d
B: h
C: c

PerformanceCheck Suppose .you,Wvre to crosstiOdragons that were pure strain

v.

1

for'yellow flowers with snapdr.:igokis that were Pure strain Thr purple flowers. Select
the statement below that-best:describes the appear;mce athe second-generatiOn
spring of this cross.

a. INF of the plants will have allspuxple flowers, and-the other halfwill have
all yellow flowers.

b. A of the plants mill have one.-"etiloriloWersv,but. I canvt tell i.f
b yellow or pUrple.

L4ll of. :the .plants-_will,have half purphe flowe N 'and'hall yellow flowerti:
c Some plants Will,have all yell9W flowerCiind the othe6 will have all purple.

floWers. There Wilftbe a :3-to-1 ratio of the colors:
All-of.the flowers wTh be.pprt yellow and papt purple.

-

.

emedtiot, 1) See. the ,,RemediatiOn for W.Y.,Y-01-Cored 4. .( 2 )Refct the student ,, .
toSelqvaluation 3-1 'atid -

.

A,

.

'
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,

States the appeaiance of the parents and the first...genera/Ion ofkpring ad...cross.

The student app,lies the concept that one of the parents and all 61 the' first-generation
; _offspring of a er(is between 'two different pure strains have .the same variation of a

fe.ature as. three-quarters of the second-generat ionoffspriiig and the other parent has
the's.ame variation as the rest of. tlie second-generation offspring.

, . .--
.

c
..

, .,

._.
.Student Action: Slatir. ng that 411 ofmthe .first-gener4ion -ofl'spring and, one of the
parents had the predominant characteristit7 of the secynd-generation offspring. and
the other parent had the othel: characteristic.

A: First-genenition otTspring.had Fed flowers.'. One.pariot Waxed °owe rS,'
; and one hadwyellow flowers.

... 4, i

B: First-generafion offspring were tall plants. One ptirent was a tall plant,..
. . and one was adwarf plant. - ;

C: .FirSt-genetation offspring produced red potatoes.. One. parent Pifothic.ed
red potatOes, and one produced ean potatoes. ......

.. - .. .

:%,, c- ., .
. - .. : .

,._ ,,
I. .

,
,. Performance Check'A:. Two pure strains .of tulips were cros*d. In the.,secorid.:.

'generation offspring of this 'crOSs. there Were 163 plants with' red Ilogers and 48 ,
Plants with yellow. floWers.- .. .

,
. * , 0

. .

I. What did the flowers.o1 the first-generation offspring lopk like?*
.

2.,What 41 the flowers of the parent plants look like?
,

pemediation: I ) IF thestudent had difficulty with the 3-to-1 ratio. see the Reined-.
iations fOr WYY-01-Csc _ILI-1 and WYY-01-Exc 2-1-.2.. .12) like could not pa..dict
the parent plants and the first-generationolTspring when given thr stNCind-geivatiOn
ratio.of 3 to..1, you mayivish.to "(liscuss. this cOliCefit With him. 1igure.,2-2..page-30;
and Figure 4-1; p:ige 43. will aid in this iliscussion,....(3):Refer him to Sol i-E valuations"7 4

.3-3 and 374.

'"

S.

.

,

".

tip tb.e.wo'rk Wm :it the close of class,..

" ;

. ,, ,, \.The student chooses to close the laboratory activityperiod promptly upon rexiving'
,

- riot iticaiion of the time Jo do so. J,.... V. 4

.. f! l 1

t ,...

Student Action; ( o.asin4 flij ongoing hibor:itory iictivit'Y when nullified of the.lime,
.

returinng materiins in u.:ible, ele:m condition .to storzige, and participating in work
_

ar-ea cl7Ninup. on at least tlrree separate- occaSions when being observed, by the troche,.

without his knowledge.
(

4

TeAcher's Note:. The opportunity for asisessment ot this objective arises almost evvry
day during the course of regnlarly assigned laboratory.activities... Use a few Minutes

...of Class lime fot grOup instruction .early tn the schooil yeaGiutd almosteyerywpt!k
for reinforcement, to distuss ,the yole, of thektUdent in tileASC,,S'Ivariting environ-
ment. To encourage peysOnal responsibility in ale st Ud en t , discuss the reasons'for his
closing his activities promptly (to allow (nue for .1),inisal and others for lab-closing.

,.activities),. Mowing materials td-storage:in Cli condit,ion ( tiifacilitablAheir use by ,.
orhers),.and participath g in area cleanups (to leave theiwt4.as,cleart as lie fouRd it).

r.
Neer
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:1.

PerfortAance Check A: YOur 'teacher will i:b's 'e'rve...y.'o: for this check when he can.

i
).

4!:

RectiediatiOn: (I ) IC a studeriffaits to-accept this responsibility, approach hirri indf-
vidUally.and revjeW the .reasons.for_his aiSceptance of it.. Emphasize the.Social tespon-
siiljy for cooperation 'in. thetlearhing envirorintent for the good of all .-stiidents.
Point oat-that -he has received the benefi.t of other students' provisions for olhers'as
Well.,..as -for themselves. (2) .Do not, at.first, sudest.that he. may 'lose his privilege's
unless he, cobperates. But .if-he doesn't cookrate-after.you.observe his behavior e.

fsevetal timeS, ask him if he can suggest a proper penalty. .(3) An alternative remedy
may be to request him to.assist in the process of overall classroom accounting of.the
materjals. for 'a' per1c4 of tiine until' he.recogn4es the importaitee Of .the student's
role. OWDo not use. extra 'cleanuP, as a. penalty fdr not cleaning up properly: in '
other words, dolit usesdruething as a penalty that you want done willingly.

Cooperates with lab partners.
.

.

XI student chooses to cooperate with fellow Students in the laboratory.if-
:...

..
N ,.., ,,,, .

.

. Student-Action: Being polite, Li ta 'pis turn, being oriierly when moving aboilt,
and observing-the.. light of his classniateS, to work:without being unnecessarily dts-

...turbed, When Ogerved witljiout'his knoelledr by, tile teachet or another designated
. , .

person On at least three occasions. .:. ,, ., .

. .
,

, . .
. . . . : ;

. , . . . .

Teacher's Note: The opPortnnity forassessnient of this'obtective,arises 4Imost every
da)i during the 'course -of regularly assigned laboratory actiVities. Use a feW minutes
of class time at"the beginning. of iNsession .fOr a whok-group discussion 'early in the
school .year and several times later on to' discuss the need for cooperation with ahd
consideratiOn of otheNtudents. Someparticular points for disCuSsion include being
po,lite, waiting patientlY, nOt makingothers wititt longerthan necessary. being orderly
when mOving about; and,observing 4;he right_Of others nof.to be disturbed. Talk
/about eaCh student's accepting; the personal responsibility for his own behavior in
i higroup-SituatiOn.

.}Iti

A' . , . '
;... Performance Check A; Your teacher will, observe you fOr this check When he can.

1.jiemediation: ( I ) If a student fails to accept any of these.responsibilities, approach
[dm privately and review the reasons/or his lack of cooperation with..his

) st-udents. :Suggest 'that-he pay some I ttentiOn to:changing his behavior tomore ac-.
..ceptable Standards. (2) Find out if thestudent feels that he is behaving in wiess than

acceptable' wiry. If:so, ask him :Whether lie feels -Some. penalty should be imposed and
what he thinks a suitable pen4ty.would :."

, .
..,

31:

Returns eqiiipment'proffirtly to Storage areas.

The student chOoses.to'show personal responsibilily- for. Minting laboratoty.equip7
ment proinptly to the proper storage places as soon .a.s it, is lib longer needed, during
the class period, and not just'at the chd of the period.

fro'4'0, .

% "

\

r

,
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Student Action,: Returning equipment and miterialsno longer needed to the,proper,
storage places on at Icast tliee' occasions when"observed by the' teacher or another

-"designated Aserver,wfthotithis knowledgesof being checkod,

t
Teacher's Note: .ThiSobjelive may be assessed at any fime th'e student is responsible

.

. for learning actiVities requirint.; ;the use of eqUipment and.supplies. Vse a few minutes
orctass fcegroup discussion of the reasons forteturning equiPment to storage
areas.promptly when it is not being usedTh.y tlje sttident,ok by his group: The resok
include_ (1 ) the short supply of certain iteins and the neeittO .otaPerate with' Others,.
(2the *chances ,of equipment's being Misplaced. (3) the:possibility of accidental

..damage,to equipment, and14) the ,greater opportimity . for pilferage by an irrespon-
ad.

sible Student when things are disorganized.
, \

perftiNa 'nce-,Check A: "'Your teacher will observe you for this check, when he on:
4

Remediatio^: "Iip'a private confeirenc,e,..discuss the reeons for the studentt,s..coopera-.
tion in this request.. Ask for .that cooperation. See also Remediations ( I)? (2), and
(3) fOr,WYY:0I-c.ore-2..1. s

. ,

r

"-', Responds to text questions.

The student chooses to write in
textbook questions.

Student Action: ,Exhitliting the
nine out of lien questions should

his Record% Book the ansWersto 90%.or more of the
q.

written responses when requested tia do so:. At least
have, responses,,be they correct orincorrect.

.

' Teacher's Note: It is' intended that this objective be assessed. throtighout the year.
Such a check provides opportunities-.to encourage students to work 'nearer their
capacities whk-lemaihing independent of the teactier..,Use a few minutes ofAss. .

time for4ii.group discussion- or the reasons .for writing The answers in ithe..kecori
.Book Writing in the Record Bopk. serves ( ) to help the student, thiniy.trough what
he sees and does, (2) toAlreserve ideas for future reference; (3) to make a record of:

.
tIve4tudelp, progress through the core,14) to provide the teacDcr wittra sourceof .

i.nput for analyzing the student's difficulties andlbrogress, and (5) to;herp the student
learn the background ideas for cOnceptual .underStanding; Writilig in Istie Record

Book is "in"; writing.in the text is "out.",

1

Performance Check A:, .Your teacher will observe. you for this check when .he_can.
-/

Ftemediation: ) in a private conference,:discuss with the student .theideas entimer,
ated and ask-why _he chooses nOt to. write the-answers. (Perhaps -he, cannot write')
tvaluate his reasons and counsel him, accordingly.;. kneburage followthe
'tern of his classmatefi and set down his 4deas as tlity;ore doing. (2) Hoe him read
"Notes to the St.udent," paigesvifi and ix in. his text. 0s) FolloW up.iwa few days
10 determine his aciions. .

.

I.

!

'a,



Shows care for laboratory materipIS.
0

't

The student chooses to. Shpw propel:. care and use of ISCS4abdratory mayrials.

Student Action: Using the materials.pnly for their intended Purpose Or retineSting
permission jo do other specific experiMents with thern when being,observed.withotit
his knowledge by die 'teacher orlinother designated personon three or more deC:asions. .

.1.

Teacher's Note: objective may, be asSessed at imy time that the student is re-
,. :spolisible for a learning activity in which equiin,nent and supplies.are required. Use..a

,few..miniAte.s. of class,time for a whole-group discussioh.of the,reasons. for handling
laboratory materials properly. Such reasonsinelude: ( damagedy they are lost

use by stp(Ients .wito need them. now: Short supply means waiting 'in line.. (2)
TheY..carpot readily be,-replaced. Replacement usually takesceVeral months at hest.
(3) If materials are handled ptoperly, thgy May be used. For otherihan regular.activ-
Ries t with the permission of the, teacher and atter Making a proper r(quest).

,

Performance Check A: Your teac;her, will observe yini, For this eheck when he can,

Remediation:* (.1 ) ITT a 'private conference,.ask the student ,why he chooses 'to mis,
handle equipment. I lelp him to, evaluate Ins reasons, and lisk43r his coopertitibn in
the future. If he aitrees, reasseSs' the objective tater. (kir after the con ferebee he,
'still (toes nut agree, ask !Jinn if he feels that he should be penalized and what he thinks
should be an appropriate-Penalty. Give him .zinother op'portunity For .&)inpliance.:
3) 11 he is still'unc.00praliVe, apply a penaltY for mishandling equipmefiti 'This may

mean .denying him use of the equipnwnt either temporarily or permanently.or.taking
some other suijable'action.

'V,

Defines the,word cross as is used in the sttidy of ittheritance.
,

t

-The student recalls the delinit kin of the 'word cross ps used in 'genetics.

StudentActioii: Stming011 effect,. that in 'geiWtics the-word croSs .delined;as 11.16,

phinned mating. of twaorgaiiisnis of different Strains.
.

Performance Check A; In reporting expeririients done' Id find out how cliaracteris-
,

tics 'are inherited, the. Word crOss is ()ken used. Define the.Word cross as it is used in
;such reportsv...

4. ..
.,, , ,-

Remediadon: ( I-) !lave the student review
,
the paragraph following question 1 of

Txcursion 1-1 .. ( 2-) sk him if either Figure 1-3 Or Figure 1-4 represents a cross. It'
necess.ary, explain t at Figtire 1-4 represents a cross because it involves mating Iwo
(h fferent strains ( typeS of. individuals), whereas It-3 represents,matirig because only
one strain (type ot* individual) is involved.. (3) Discuss Ole .mating of tThil flies in
Chapter 1 and its relationship to the term crOss (4) !lave the student give you an
example of a 'cross as related* to the variatins in the characteristics ol po!as in
Chapter 3.

1-4

4.
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...- ,.
...

. ! , ,
.. ..

, 1...Recognizes ini operational defTh,itiOn.

, . . ..
',The student app1ie0be -.concept that an operational definItion has--tWoparts, one ' A -i

telling how to determine whether the variation' fs ptesent,or notand the,othei-stelling
.

how to measure the amount of the variation present.: .. -1"
. ,

.. ..
. . :.- ,.. .

. ". Student Action: Selecting the definition-which stateS a. way to. detect And a way-to, , ,

measure the term being defined and sttin 1, the essence Of.:the'concePt.... -,,,
,

' '
A, Ii) ailil.C: Defniition b ' -I' ,

_,-. . ._4" o _
.

. Petformance Check A: Below are two definitions of ways,in winch :people. differ, ,

.. . . .:

Study these definitions; and answer the two.gnatiOns that follow.
,

.;
1,..-..,

P.

...

Winition a: ,,A .person's treasurOinVing index is .hisaliility t finki yaluahle obrects
which have been buried. . .

, .

Definition IT:. A _student's ..slyint index ,is a measure.of how rapidly he can rip -for
short distances It is measured by timins.'how long it lakes the student to run 100
.meters on-a cinder trlick.- .

. ,

. Which of the 4hPve,is an.operationardefiMtion?".
.2. Explain the reason for yoiiranswer.

`1, .

:Remediation: Have the student read frfe.Sec. dnd, ,third, imd fourth paragraphs on
'page 6. (2.) Review the student'ti answers-to questions- +LS' on. page 7. (3) Re- '
viON his answers to-Self-Evaluations ILI and 172.

,

St.ates- the Iwoquestions that an operational-definition answers. .

The student recalls die two-questions that an operationaldelinition should answer
about the entity beiiig defined. .

46

dir

Student ActiOn: Stating the essence of the two questions, "Itow can I tell when I
have some?" -and "IlOW can I toll how muck I have'?"

'PerforMance CheCk A: Whertever ,possible,., an operational definition Of anything
should answln- two questions. What are the questions that it should answer'?

.

Remediation:..(I) Have the student review Excursion, 1-2. (2) 1fa copy of Investi-
gating Variation i§ aVailablo, have him review pares 6 and 7, (31Cheek.his answer to
Self-Evaluation l- 1 .

I,

Exc
1-2

cl A

i

,t

,
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1

States the:reason for sinall numbers-of insects durigg the wiriter.'.:

tThe student apPlies the.concspt of the inettence -of temperature on the life cycle of
insects.

, .

,e'; . .,,..- - - :
.:

Student Action: Statifg,- in, effect% that cool teniperatures can prevent Insects from
. ...

. completirtg their life cycles. .
.,:., .

. . .

, .
. . . ,

;PerformanceCheck A: Victor Was croSsing fruit flies (tinting .the ,winter. He. Stc.iied.1 ;.
- . ,

his vials on the shelf next to .the .Window, Some of his crosses.were very slow in
hatching,and soine.never de.yeloped into adtilts'at all. What was the most likely. cause
of Victor's problerris`?

4 ..
... ,. .

. . . . ,,-

Rernediatiom- (I ) .Refer the student to Table I Of Excursion F-3 on page 94. (2).
,Question the siudent as to What, occurred in the life cycle of the fruit flY at cool '.

f temkratures. (31' Check .h'is response to question I on page 94, and if.necessury,dis-
cus's that question and Table, '1 with him.'

,

,

,

Stat4s the total mitnber of bitslor a .feature in a prior generation of ancestors., - . ..!.... .,, . r, .

.
S

V.
e .0` ,

. ib . , .t. . .
- .

The studept applie's the concepts- thal*, the mimber Of anc,estors dobbfeS'in ..e,,a.ell'''
preceding generation and 'that each perSOn haS tWo bits tOt.:eitch fcatUre.. ..

StUdent Action: Responding with the number si,kteen.

Perforpvince Check A: What is the,tOtal.nnm ber of bits of dformation that all of your..
great-grandparents had for the feature,eye color? .
Remeditition': ( ) Referthe student'to Figure. I owpage .95.. (2),Reviewthe student's.
'answers to. questions I rand 3 op

Decides whether genetic features can be tra&.d to ancestors.

Thestudent applies the coricept that a given genetic feaeure is determined by chance.

Student ActiOn: .Responding nega'tively and' with the notion that it cannot be deter-
mined because the 'ancestor who 'contributes a .specific genetic feature is determined)

. - .

by. chance. .

. .

. 1
.`

.
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Performance Quick A: Peter tias blue eyes:: His great-grandfather Lucas had.K(ie
eyes, his great-grandfather.Joseph had hazel eyes, and .his.great-grandmother Mary
had blue eyes.

1. Can you determine which of his three great-grandparents contributed the
-bits.for Peter's blue eyes?
2. Explain your.an-swer.

.

Remediation: Review. the student's-answers to'questions 4 -and S. on page 96.

.4
.:

:

. States the procedure. for calculating a rough rat io-
. *

'The 'student 'appties a procedure for calcidatilig a rough ratio'-that invofves.diViding
. .

the smaller ,num mber into the larger nuber and itselt and expressing the ratio in the
...

standard forimit, ..
, .

Student Action: .$114Abig (he rough ratio in the standard format to within an accuracy
'of ±0..1.

A: 2.1 -10.2 to. I '..: ', , ,....

B:'' 2.1 -±0.2 to 1 4. .. :, ,

C: 3.1 ±0.2 to I

Perforrilance Chec A My &milted 8.boys and 17 girls iR her Class. WW1 is the
-rough. ratio of girls'to boys' ij1 her class? ,Expros,s the ratio to;lhe 'nearest tenth, or 1..
decimal phice,.

s-

Remediation: (1 ) Reter the student to Excursion 2-1., .0ages-,90. and 100,/whre4,the. .

alculation Of zi rOugh ratio .iS plysented. (2.)-Check. his answerti to (Illetition% 1

through 4 on page 101. .(3) If necesSary, review. these 'calculations with him. (;4) -.

(*heck his response<to Self:Evaluation 2-2a. ,

c ...

4

Coniicszrts tough raticis to'rounded-off ratios::
...

. ( .:

The Student applies ihe rates for rounding off rough. ratios to tile neareSt w4tole
nuink t,

S.

...:::

Student Action: Converting a rough ratio whose fractional part ks 0.5 oclarger to the
next highest whole number and a'rotrgh ratio whose fractional.part is.0,4 or smaller
to the next lowestwhole number'in at least three,of the four cases,

.' A: .11 2 to I, 2.. 3 to 1, 3: '8 to 1, 4.. 16 to 1

B:, 1. 3.to 2. 2 to 1, 3. 7.to 1, 4. 13 to 1

C: ..1 5 to 1, 2. 3 to 1, 3. 9'to 1, 4. 13 to E

t:

33 a



8t,

Performance Cf!eck A:',frit ll calsulated the ropgh ratios shown beloW conyen these
to, i4linded-o firatios.

, 1, 2.1 to' 1
'2: .29 to. 1

tO 1

4. 15.7 to 1

;
Remediation: .( I.) Suggest; that the student review page 160, where the rules . for
rounding off rOugh 'patios are .presented. ..,(2) Cheek, .the student's reSpOnseS.to
'questions 2, 3, alid14 'on page- 101; where he catCulated rounded-off ratios, .(3) Re-
view with him 1* response to Self-Evaluation 2,2'. 7

'

:34
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Chapters 4 and 5

ExcUrsion.4-1

.

,

Performance Check .

Sumthary Table

Objecthre Number'
, , .

.
. -

Objective Description .

{..

WYY-02-Core-1 States the appearance of thefirst-generation offspring and pure-strain parents

WYY-02-Core-2
,

, .. .

Predicts the ratiO of the variations in the second-generation offspring --
:

WYY-02-Core-3
A

,Ck ,
. -,..
Recognizes the relatiOnshio between parent and offsOring feature variations,

WYY-02-Core-4'

., ./.

Names the science dealing with patterns of inheiltance `.4`- .

. ,

WYY-022Core-5' States the asSurriptiOns of the One-bit model of inhethance .

WYY-02-Core-6 States a reason why the one-bit model is not satisfactory
. , - . . ,. .,. ..,

11%./YY:02,Core-7
. , , *..::.-: .., ..

.SelectSthe most important reason-for acCePting a frilider), --

..
WYY-02-Core-.8

_

r,
States the asiumptions of the two-bit Model of inheritance.

..., .

wyy-02-Core-g
I. ,..

'Predicts the appearance of first- and second-generationoffspring

. ,, _

WYY-02-.Core-10 . Explains why a plant which is pure strain forl'a husked (recessive) variation is used in test

.

.

crosses . .

,

WYY-02-Cdre-11
.. .

.1),iscusses data, using the two-bit model "
WYY-..02-Core-12

, .

Recognizes what'tO domhen a model doeS; not explain data'
Alr'''''' '''

WYY-02-Core-13

..
i

States- why organisms which are-pure strain:for a masking variation are not used in test
--... -... .

.

, . ,
croises .. .. ..

.

, .

I. WYY-02-Co're-14

,.,
. .

Determinesif an.unknown plant is pure strain, based on test results -.
.. , ,.. , , _

WYY-02,Core-15
. . ,...), . .

Uses first-generation data to deterrnine if an unknown plant is pure steak'
I . .. . ,

WYY-02-Core-16 . ="
kb .

Explains the Ippearance of -a variation infitst-9eneration offspring of different pure-strain
..

organisms .

.k

a:5
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Objective Number
. .

Objectiie:Descriptioii ' ... . ., ,-.,

, , ... .
.. .

. -....,.

.

l ''

WYY-02-Core-17 i. ,

.- , r .
4 .

;.' ., I.. .

Define* recessive bit r,.., : ". ,.,: ' : . .

-1

.

....

.?

. . ."

WYY-02-Core-18

.

7' .
'Defines the term dominant bit .-

. .

WYY-02-pore-19 ; Interprets the notation .used to label featurtyvariatiOns.. ,...
.....

i
,..-

,,
.

,...
.

WYY-02-Core-20
., .

Devises Symbols to representdominant and recessive bits

. .

WYY-02-Core-21
.

. States whether a variation is dominant or recessive , , . .
, , ,.

WYY-02-Core-2
.

, .

States a posSible pair Of bits for each of seYeraiiridividuals . ,

.; ... .

. ,. l

WYY:02;Core-23 ';
, ..

Recognizes the factor goVerning prediction,in.genetics ''' , ''.. '

1 ...
. ...

. ...
WYY.-02-Core-24

,

ConstruCtS an.inheritAnce chart from data

.

. .

.,

,..,
,

...

WYY-022Exc.'411 . Stites a ratio of feature variations after completing a 2 X 2 chart
.
:.

f. ..141 ., ,..,., .

vory:01-Core-eR States an operational definition of pure strain ,
,, . .,

,

. .., ,

1u

WYY-01-Core-138 'Selects the appearance of .first-and'seCOnd7generation offspring
: . .

WYY-01-Core-14R Predicts-the rati,o.Of variations irt second-generation."Offigring'
.

.

.

, .

ctivyy,101:-6cc I 4 -2R;

.. ... , .

DeCides Whether genetic features can be traced tO ancestors
.

..

,

. .
.

,,
WYY,01-x.c 2711 R

. . ..

States the.procedure for calcUlating a rougli. ratio
1

,- --'
.." .

. .

..
s.,..

WYY-01-Exc 21-2R
.

Converts rough ratios to rounded-off ratios .

.,- .

,

i..
..

, 0 ,..
,.. .

.

-

.

..

, .

. .

. ..

\
t .

- c
.

,

.
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.. ,. .

States,t1w,appc,arancit ofThe firgientration otigriring and pure-strain patents.

- ..
The student applies the eorteept that one ape .patent fruit flie'S irnc1.411.of the first-
genenitiofi offspring Showed the fcature variatrou $116wit- by threeIiinatters of, Or:. 1"
second-generation offspring .and that the ,other; parent showed the variAtion shown

'fiy.-the remaining second-generation,offspring. L' . : .: s
,

. ; .

.

i

. 4 . .

.Student Action: .''.R.e*rulinlf, in.:4fe,O, that'one- Of the,.`Original parent fruit 'flies..-.

and the entire. first-generation oftWingshowathe. variation showw.by threerquarters
: 'of the secondleneratibn .offSpring fruit flies and.the_othet original parent showed .thC.. .

Other variation shoWn in the .seCond-generation-ófispring:, ... . ...')<<'
,: - A: i . one parent red-L;Yed and. tlw-;.o.ther ,partint -otangreyed,- 2.>;;-alkt3rst.--,...

generation offspring red-eyed"' . . . .., .. .
B: I . one parent' long:bristled. and the other parent shotf7firistled, 2.. -all,
lirst-generation orkpring long-bristl,!d, L., -. .

C: I . one !latent cross-vcined-and-the.other plitefif not eross-Veined, 2: alj ...'

.first:tenoration oll'spring cross-veined . .

.

, . . ..

Performance Check ki. lamesphas, the seeond-generafion offSPring of a -cross :fie fween
,

two. ptue Strains of. fruit flieS lre has lost his records of . the apptiailincesof 'the'
original parehts...and. t he .firstig,cnrati\on .offsming: ..ttppose that he has' 38,red-e yea

, -

flies ahd I 2 oriinge-eyedflies in the secona-gepotati6fiwItpring.
,

I . Stple; the eye color of e4eh;of the. 9rigisiCak pUre-,sir aiwparents.
. ...

2:: State tht.';..e.y.t..:. (YOldr91...the first-gerieration bfl'sprint of. thiS apss: - ...± .:;-;.-.1
, .

. .. . . ,

;. d, .1. . i 4)
.

Remediation: ( I ) Re fer t he si uden t tO Act i'vity 1 -1 9 on filtge 1 9',-aS'' Well as to queS-.
t ions I -1 2' and, I -.,I 3. I t 'gay he nweessary.. tO pi*it out-that ,the, feature Which varies .

in the cheek should be substituted fonfie leaturo..shown'inf-Ke illustration, ( 2)..tiave
-,the student evaluate his response to,-Selvaluation' 37,4, usinitthe-acpwble respiiiiet'-'..
as a,. mbdel. (3) Give...the student the peas). roin'Tac.ke't 4/() and -..telt-farn 4 hat ,t 116..
. .,

variationS ..iire siimot.ff.''and.wrinkledxtuk'-and that ,l-he .'eeds are the' Secone: .:. . ..1. .

generation olIspi'ing- a .a cr)ss' between two pure-strain-',seeds. 'Ask the studentito
determilIC the first-generation offspring and.thy parent's.- (4) Aft0 he has erdetm ined .-,, ,., . I

ihem,...ask ..biin to get...packet 11/-5,--wh'ich are front firSt,gcfietatThii offspring, and -113
... ,.,

.

and #4., :which are.lhesame.3-tfic.Rriginal parehtS.-,

,

.
Predicts t he :rat io or the, variations in the..second-gen.efation ollpring

4
.1.he student applies ..t he concept that three-quartets, of .the sa.ond-generation oft- .

....spring-4 a cross betw0n purerstrain parents with different variations Ota,on$ feature
will show (liCsithie Variation shown by one of ,the original PareittS aQd all of 'the, first:-

-generation -offspring and that tbe reinaining one-quarter or the secondleneration
. olTspring will show the variation shown by.the.other Original' parent:

.

ar 11. i %;

9

.r

I
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Student ACtIonlc Pres:=Aam that 'the ratio of occurreivce is three of -tfie variation
present in the first.generation offsp4ng to One of the6 other,yariation.::'

A: 3 red to I yellow, dr 3 1 red-ey'd and 1/4 yellow--e0ed .i'

B: 3 normal to I yellow, or 34 noimaPbody,c,Olorand-1/4 ye11ow7bodfied,
C: 3 long to 1 sbort, or 34 long-bristled AncrY4'shortrbrisON -...

-.

Performence Check A: Jennifer crosseS tWo,Pure-strain fruit -flies, one with. red eyes
and the other with yelloW eyes. She finds that allthe firSt-generOiort OtisPring, of :this, ,

cross havered eyes..
The.. first-generation offspring"are theil_ero.sSed .with each other. Predid the ratio

orred-eyed..fruit flies and yellow-eye& filift flies that .Will..resutt fl.Om..this second .
cros§. ':'' . . . .., .,: .. . ., , ; ,

'441(,,',. . .
. .

.; A. 0

,Remediation: (1 ). If the concept of ratfos is a probleM, refer the student Tto Excursion
on'page.:99. (2) Have him revieW pages' 27.through ,29 of the.idxt by .1..idself.

(3) Then review:with hiM Figure 2-2 andthis t*ponses to .questfons 2.4), 2-7,. 2-8, and
2-9. -If neCessary.,havie.hiin recildulate the TatiO. (4)71-lave him de an atiailate che'ck:.

. ,

1.1t

: .RecogMz&ibe eciatibpship..14etween parent and 'Offspring -feature variations: .

.- The stbdent dassifies the pattern by which features of the parents are p*-ed \to ttie'
. . _.. .

...off4iting: ,

StUdentfAAonr., SC.leet hi; Statement that offspring gen6ally hOw some- featyro.
.

.

iororp,mon with each-of their parents,. -
A:

d ,,

. ,
1-

i $

'

- Perforniance ChecA: 6ioose the,statement below that 64. de'sCribeSthe pattern
'shy whith fcatureS ar4,;..passed from 'Parent kto orrwritig; - . f;'' .- . ''' . ..-- ,

. .

..,., .

..

, a.. :The: offsPring,show the same !e4.4.. jr.e. s'it's theiC'rem.i.16 parent.
I). Ilw leaturessof ;the offspring itre 'different from- those of both of their

.,
.

partm,ts. -..- . -,. . .... . .. ,
, .

...,..
. .

.,c. I,htz.offspling.ge"ncray'show..ome, featnresrifiTommon with each of their.., .

..
parents. .:;., .. ,

k:
d. The.offspting Show the same features as their male:-parent.,'

Rernedietion: 1 ) fact- the .il,itdent to xaragraph I. page 1 ,..-and t6,.Figure .1-3 on .

page 8: (2),Aeview the student's completed Figure 2-1 andhis responSe to probleM
.%.Breali 2-1; Ask hinruihether in the easeVbeans and corn, the ofkpring often had

some feature variations in,common With at least one of their parents. (3)..Have him
cite examples of this phenamenon in Chapter 3. -

- ,

. .. Names the seienmdealing with patterns of inheritance.

''The student reA;kills that genetics .is the science thatdealS.Wiih 'the study of, patterils
of inheritance. .

se
:0

,

s,

,
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Student Action: Stating, Ihe wort! gehetics, a

Performance Check 'A: What is the !lame a t* science which deals with the patterns,

of inheritance? .

RemedigiOn: (.1 iJ6ier the student.to the first paraghiph, on page..23. ..(2) If- the
. student doesn't knoW the term gyilics at this.point, heshodd learn it by Using it in
later chapters and excursions. .

4

t

*

4

4

States the assumptions of the one-bit model of inheritance.

The sti.t.deirt recalls the assumptions of the one-()it model of inheritance.

Student Action: Statisthat each individual has just one bit of infornThtioon for each
featuv and that it is 'a matter of chance whether an offspring receives its bit frOm
one parent or theother.-

II

:Performance Check A:, The tigures below show-a possible way to explain a cross
between brown beanZ at white beans, tising the one-0" model of inheritance.
What are the assumptioA of .the one-hrjt modefof inheijtanee?

Pure-strain
parent #1

x.
..Brown White

Pure-strain
parent //2

Firstgeneration offspring

Brown

4

Pure-strain
parent fil

Pure-strain
parent //2

Brown bit
of information

hite bit
of infOrmation

p 4. 4.1

Remediation: (1 ) Clieck the student's anS'wer to Self-Evaluation 4-1, pail b. (2).
Ilave hjni read the next to the laIit paragraph on page 44. (3) liave him review
A(!tivity :4-1 On page 45.

I '

States a reilson why the one-bit model is not satisfactOry.

The student recalls a reason why the one-bit model is not a satisfactory model fov
inheritance.



. t ;

:*
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Student Action: nitai -one of the following .notions t'o explain why the ,one.-bit.I
model is not a satisfactory model fdr. inheritance: (14 it doesn't

'inheritance of the feature variations in the second'-generatioh offspring of certain
Croses (without making wild 'assumptidns) or (2) it doesn't allow prediction.of the
ratios of the variations n the 'second-generation offspring of certain crosses:

Performance 'Check A: Why is 'the one-bit. model of hth.eritance not a satisfactory
model of.inheritarice. for mos,t features?

A:lc:mediation': (1) Have the student rethink questions:4-2 through 4-8 on page 46.
(2) Review with him Activity. 4,2 and Problem Break 4-1 on page 47. (3) Check his
answer to Self-Evaluation 4-1. (4) Have him redo the check, orally if you have time
-to listen.

;

re

Selects the most important reason, for accepting a model.

The student classifies one model as better than another.

Student Action; Selecting the 'option to the effect that' one niodel agrees more
closely with experimental evidence.

b

B: c

C: d

Performance Check A: There are two mod'els for light the wave model and the
ether 'model. Select the most iMportant reason below for accepting one model
rather than the other.

a. One model was developed more recently.
.b. Ope model agrees more closely' with the experimental evidence.
c. One model involves less math and is easier to understand.
6. A famous' scientist developed one of the models.,
e. Someone told you that one model is right and the other, is wrong,.

Remediation: ( 1 ) Havd.the student review page 44, :'Building a Model." (2) You
may wish to discuss the characteristics of a good model. (See page 44 of the
Teacher's lAition.)- (3) When, the student seems to grasp the concepts, ask him to
explain why he rejected the one-bit model and accepted the two-bit model in Chapter
4.' (Refer to Problem Break 4-2 on Page 53.) (4) Have him review Self-Evaluation

States the assumptions of the two-bit model of inheritance.

The student recalls the 0umptions of the two-bit model onnheritance.

,r!
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.Student Actir: Stating the effect of at least three of the following:
1. every .individual.ho two bits Of iriformation for each feature,.
2. one: bit for each feature is passed from each parent to the offspring,
3. the bit from one variation can mask the other bit', and
4. chance determines which of...the two bit's is pass9d- from a parent to an
individual offspring.

Performance Check A: State the assumptions of the two-bit model of inheritance.

Remediation: (1 ) Suggest that the student review page 53, where the asstimptions of
'the two-bit model are summarized. (2) If necessary, have him review Activities 4,3
through 4-6, which investigate the two-bit model. (3) Refer him to $elf-Evaluations
4-:t. and 4-2.

VVYY
2

Core

a

Predicts the appearance of first- and second-geheration offsPring.

The stUdent applies the concept of the two-bit model to the inheritance of a feature.

Student Action: Predicting that only the unmasked color would appear in the first-
generation offspring and that a 340-I ratio of unmasked color to masked color
would appear in the second-generation offspring.

I. All purple, 2.. 3 purple to I white
B: I. All red, 2. 3 red tol yellow
C: 1. All yellow, 2. 3 yellow to 1 white

Performance Check A: The inheritan.ce, of flower color in lilacs follows the two-bit
model. Purple color masks white color. Suppose you crossed pure-strain white lilacs
with pure-strain purple lilacs.

What will be the i;olor of the flowers of
this cross?
2. Whats.will be the color of the flowerS of
of this cross? Include a ratio in your answer.

4,0

the first-generationoffspring of

the second-generation offspring-

Remediation: ( ) See the related Remediations for WYY-01-Core-I3 and .WYY-
0 I -CorC-I4, which deal with the'results of the first- and secon4eneration offspring.
(2) Check the student's response ,to questions 4-12, 4.-14, and 4-21. Also check
'Fables 4-1 and 4-2. (3) If the student luis difficulty applying die .concept of the two-
bit model, you mAy wilTh to discuss this with him. (4) Ref& him to Self-Evaluation
4-4.

Explains why a plant which is pure strain for a masked (recessive) variation is used
in test crosses.

The student. recalls the reason that a test plant whichis pure strain for the masked
(recessive) variation of a feature is used for a test cross with an unknown plant
rather than a plant which is pure strain for the masking (dominant) variation.

4 4 3



Student Action: Respondirv to the effeet that sue!) a plant is used because the bi.t$,
from:the known plant will not mask the l?its from the unknoWn-ptant.

Performance Check A: John used aplant that is pure strain for the masked (recessive)
variation of a feature in a test ckass.. Why wouldn't a plant thatl&pUre strain for the
masking variation be used in the cross?.

Remediation: 1) Suggest that the student review ges 55 and 56 Where the test
cross was introduced. (2) Check his responses to questions 4-24 and 4-28 on page 56.
Also. review his responies to Problem Break 4-4 and Self-Evaluation 4-9 with him.'

4

1

re

Discusses da9,sing the-two-bit model.
c.

The student aPplies ,the concept that a model can explain mily experiMental data
that agree with the predictiors makle bythe

Student Action: Responding negatively and_In effect, that the data disagree with
the ratios predicted by the two-bit model of inheritance- and,therefore the model
cannot ex'plain the results.

Performance Check A: HeilrY crossed two pure strains of plants.. One was pure
strain for yellow seeds (gg), and the other was pure strain rot green seeds (GG). His
data are shown below.

GENERATION PLANTS WITH
YELLOW SEEDS

PLANTS WITH
GREEN SEEDS

_

.-

Parents

lst-generat ion
jcqspring

2nd-genemtion
.offspring

1 ,

0

73

1

20

71
,

1. ('an you explain these data; uSing the two-bit model of inheritanCe?
2. Explain your answer.

Remediationi (1 ) Have the student review pages 44 through 47 snd state if the cor-
, reel ratios were predicted lor the second-generation offspring by the one-sit

model. Then ask him if the one-hit model could explain the results of his activities
and why. (2) Suggest that he review Problem Break 4-2 on page 53, which tested
hiS 'Understanding of the two-bit model. (3) If he had difficulty with Problem Break
4-2; you may wish to discuss the characteristics olthe tWo-bit mOdel \(4)
Have him reassess the data gim in the check.

ore
11
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Recognizes whatto dp when a model does not explain data,.

The student recalls the preferred course of action when a model does not explain..
neW experimental data.

Student Action: Scicctiii answer that includes modifying the two-bit model to
eXplain both the new and the old data.

d
B: c
C: a.

I.

Performance Check A: Suppose that a scientist crossed two plants and found that
the offspring.we e not explained by the two-bit-Model. He repeated the crOis several
times and got t e same results: Select the answer that best describes what he should
do next,

a. Ignore the results of his experiment because they do not agree with the
two-bit model.

.b. Devise a new model that explains only the new results.
c. Publish a paper giving his.data and statng that the two-bit model is wrong

and must be thrown out.
d. Try to change the two-bit model so that it explains both his new data and

the old data.
e. Change his data to agree with the two-bit model.

Remediation: ( 1). Refer to Problem Break 4-1 on page 47 and ask the student if
the suggestions given for the one-bit model can be used in dealing with a similar
problem which considers the two-bit model. (2),.1f in the check the studeneselected
either the choice "change his data to agree with .the two-bit model" or the choice
"ignore the results of his experiment," discuss with him the basically dishonest
nature of these options.

States why organiSms which are pure strain for a masking variation arF not used in
test crosses.

f

The student applies the concept that a plant that is pure strain for the masking varia-
tion of a feature is not used for a test cross with an unknown.

Student Action: Stating2 in effect, that he cannot identify the bits for that feature
of the uhknown because a 'cross invotving a known organism which is pure skain for
Ulu masking variation produces the same offspring no matter what the:bits for the
unknown are.

Performance Check A: Susan wanted to find out if a tAll pea Want she had was pure
strain, She knew that the bit for tallness would mask the bit Tor dwarfness in peas.
She cropsed her unknown plant with one that:she knew was pure strain for tallness.
All the firstrgeneration, offspring of this cross were tall.

I. Was the unknown plant pure strain for, tallness?
2. Explain yOur answer.

4 5
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Remediation: ( ) !lave the student diagram the cross in the'cheek. (2) It' necessary
discuss this cross with him. Figures 4-5A and B will be helpful to hitt in determining
why the masked variation cannot be used in a test cross. (3)Check his respynses to
questions 4-22, 4-23, and 4-24. (4) See the Remediation for WYY-02-Core-I 0 if the
student has difficulty understanding 'why the- pure,strain for the masked variation
imist be used in a test cross.'

4

.

Determines it an unknown plant is pure straM, based on test results.

The student applies the concept that if half' the offspring of a cross show the same
_

variations as an unknown plant and the other halfshow the same variation as a pure-
strain known plant, the. unknown plant is not pure strain for the feature.

Student Action: Responding negatively and to the effect that the unknoWnplant
is not pure Strain, sincehalf of the oftSpring of the cross show the same variation as
the upknown plant and the other half show the ,same variation as the pure-strain
known 'plant

A, B, and C: If the student uses a diagram as part of his answer, the pattern
.sof the bits should be similar to. that shown in either .exaktiple below.

Unknown Known

Tt Tt tt tt
Performance Check A: Roland wants to determine if a tall wheat plant is pure strain

for height. Ile knows that.`the bit for tallneSs will mask the bit for dwarfness. Ile
test-c:losses the unknown d'tall wheat plant with a pure-strain warf wheat plant.
rilf of the first-generation offspring of this cross are tall and half ,are dwarf.

I. Is the Onknown tall wheat plant pure strain I'm height'?
2. Explain your answer. You may wish to include a diagi,am in your expla-

nation.

Remediation: I ) Check the student's answers to questions 4-25 through 4-29 on

page 56, (2) Refer him to Figure 4-6 on page 56.

.1

a
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Use's first-generation data to deterMine it an unknown plant is Oure strain. .

The student applies the concept that according to the. two-bit model if-the offspring
of a cross all show the same,variation'as the unknown parent.plant,..the unknown
plant is pure strain for the feature..

Student Action: Responding positively. and, in effect, that this is Irue beeapse the
Tirst-generation offspring all show the same variation as the unknown pareitt plant.

*
Performance Check A: Matt wants to find out if a tall.bean plant is pure strain for
tallness. Hy, knows that the bit. for tallness masks the bit for dWarfness inbeans. He
test-crosses the unknown tall plant with.a pure-strain dwacf bean. plant. The fitst- 1

generation offspring of this cross are.all tall. ,
. . .

'1, Is the unknown tall bean plant purestrain for tallness?
2. Explain your answer.

Remediation: ( I) Suggest that the student diagram the cross in the check. if the
unknown plant is pure or nonpure strain, what should.fhe first-generation offspring
look like? (2) Refer him to Problem Break 4-4 on page'57 and also to Self-Evaluation
4-5. (3) Check his responses to Problem Break 4-4 and also questions 4-27 and 4-'29
on page 56.

re
lo

Explains the appearance of a variation in first-generation offspring of different pure-
strain organisms.

The student applies the concept that all the first-generation offspring of a cross be-
tween two organisms that are pui:e strain for different variations show that variation
of the feature which.masks the other variation.

t

Student Action: Stating in effect that only one variation of a particull feature.
appears in the first-generation .offspring because it masks the other variation of the
feature shown by the other parent.

Perforhiance Check A: A pure-strain plant with purple flowers is crossed with a plant .Q

that is Pure strain for whitv flowers. All the first-generation offspring of this ()Voss
pave purple flowers. Explain why, there are no white-flowerinpplants among the
fiiV-generation

Remediation: ( I ) If the student does not understand the terin pure slrain, have him
review the paragraph following Table 1-2 on page 8 and Figure 1-3 oP the same page.
(2) Have the s\tudent redo Activity 4-4. Ask him why he sees only one color. (3)
Check the student's answers to questions 4-15 through 4-17.on page 50.

4 7



Defines reeessive bit..

The student recalls the definition of the term recessive bit as it is used in the two-bit
model.

Student Action: ..Respo'nding to the effect that a recessive bit in the two-bit model
is a bit of genetic information for a feature that can be masked by a dominant bit. for
that feature. ' . .

Performance Check A: What does the term recessive bit mean as it is used.iii he

two-bit.model?

Remediation: ( I ) Refer the student to page 61 where recessive hit .is defi d. (2)
\

Review his response to Self-Evaluation 5-1b. (3) Have him review th first two \
generations in Figure 44 and state which is the dominant apd which tbe recessive
trait and why. .

4.

Defines the term dominant bit.

The student recalls the deditian of the term dominant hit as it is used in a.two-bit
, model..

Student Action: Responding IQ the effect that- a dominant bit inthe .two-bit model
rd'ers to a bit of genetic information for a feature that will mask recessive bits for
that feature.

.4)

,

Performance Check A: What does the term dominant bit mean as it is used in the
Jwo-bit model?

Remediation: ( ) -Review the student's response to Self-Evaluation 5-1a. (2.).Refer
him to page 61 where :dominant.bit is defined.. I

tInterprets the Ipotalion used to-label feature variations

the stu nt 11 ifi s th felture vlriltions as dominaPt or recessive., . ((, c SS L. c c c

Student-Action: Indicating that the capital ,Oetters represent dominant
variatiOns and the lowercase letters reprEsent re6)ssive feature variations.

A: recessiVe 2. dominant, 3., doliPinant, 4. recessive
0: I.. domiiiant,2 recessive, -3. recessive, 4. dominant
C: I. recessive, ledorninant, 3. recessive;. 4. dominant

feature



-

at

'Performance Check A: Suppose you have the- ,report of a study of The feature
variations shown below which. uses -tlie symbols in the. right-hand Column ofithe
table.. Write the nuinbers of the featurevariations listed below. After eaCh. number,.
state whether the.feature variationis dominant or. recessive.-

FEATURE VARIATION SYMBOL FOR THE
BIT OF INFORMATION

.. Spotted seeds b

2. Red flowers .

3. Wrinkled pods N

4. Yellow hair i
.

\1/4.t
Remediation: (1 ) Check the student's answer to Self-Evaluation 5-4. (2) Have him
review the paragraph following question 5"-5. (3) As an additional check, suggest
that the student label' the entries in 'igure 4-1 on page 43 as either dominant or.
recessive.

WYY
02
Core
20

Devises symbols to represent dominant and-recessiVe bits.

The student applies the convention that a bit for a dominant variation is represented
by a single capital letter and a bit for a recessive variation is represented by a single
lowercase letter.

t".Student Action: Writi pbols to represent dominant and recessive bits orinfor-:
mation, using a capital ,t,f0 for a dominant bit and a lowercase letter for a recessive
bit.

A: 1.

B: I.
C: I.

lowercase, 2. capital, 3, capital, 4. lowercase
lowercase, 2. lowercase, 3. capital:: 4. caPital
capital, 2. lowercase, 3: lowercase, 4. capital 7.

Performance Check A: Melte the numbers of the feature variations listed below.
After each number, write symbol W repreknt each of the feature variationS.

1. Blue eyes (recessive)
2. Purple flowers (dominant)
3. Yellow body (dominant)
4. Wrinkled sectds (recessive)

Remediation: (1) Refer the student to page 61. (2) Also:Check Figure 5-1 in his
Record Book to see if he used the symbols.eorrectly. Have him explain the correct
symbol usage for Figure 571.

1

States whether a variation is dominant or recessive.

The student applies the concept that
recessive violation of the same feat

.11

t variatio.n of a feature masks the\
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tudent Attion: Selecting as the dominaRt variation the variation which masks the
other variVon of the feature and as the recessive variation the variation which is
masked by the other variation of the feature and stating the essence of The concept
that the dominant variation rnaSk's the recessive variation:

A, B, and C: I. bro. wn eyes, 2. blue eyes

Performance Check A: Sally's parents and grandparents all had blue eyes. Bill's
parents and grandparehts all had brown eyes.

THE BILL SCOTT FAMILY

Linda
brown eyes

1. In the Bill Scott family which variation"- blue- eyes or brown eyes is

dominant?
2..Which variation is recessive?
3. State the reason 'for your answers to questions 1 and 2.

Remediation: (1) If the student cannot define domindnI or raessiPe, have him
revi,ew page 61 where these terms are introduced. (2) Suggest that he review Figure
5-1 and ralso questions 5-5 through 5-8: (3). Refer him to Self-Evaluation 5-2a.

Core
21

States a possible pair of bits for each of several. individuals.
I.

The student generates a possible set orgenetic .bits for each individual shown in a
three-generation family inheritance chart.

Special Preparations: You should have ready for your students either reproductions
\ of the blank chart from the back of this book or suitable paper on which they can

trace the chart.

4".
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$tudent Action: staat a possiblegenotype correctly fprat least sixteen individSals
shoWn'in a chart." The genotypes must be in agreeffient with .the

:(a)..indiViduals showing the recessive variation .have two recessiVe bits,.: ;.
(b) indivicluals.showing the dominant variation:May have either two domiiwit'

. bits. or one dominant and one TecessiVe bit,
(c) the offspring of a ..mating,with. an .iiidividual who hlisctwo recessive pits

must have at !least one recessive bit,
(d) each parent of .an..individual showing the recessive variation must. Nive

at least least one recessive bit, .

(e) a parent probably. (but not necesgarily) has two -dominant bits if the
dominant variation is shown by all- the several offspring of a mating with
an individual having two.recessive bits, and '

(f) a capital letter must be used to represent a dorninant variation -and a
lowercase leiter to- represent a recessiVe variation. ,: .

A, B, and C: The *miter symbols change from check to check, but the pattern
of capital and lowercase remains consistent as shown- in the chart beloik:

KEY

0 Fiemale with
dotninant trait

0 Female with
recessive trait

Male with
donnpant trait

Male With

LrecessiveI_

rait
a+

00 Places for bit
symbbls

:, '

Os Cs Cs Os Cs ®

*This is more likely to be AA, Since all the offspring have an.A: .But Aa is possible.
**Either Aa or AA is possible, but Aa is twice as likely because of chance.

Performance CheCk A: A large farnily was studied to find the pattern of inheritance
of blue eyes and brown eyes. Brown eyes were found to- be dominant over blue
eyes. /

Ask your teacher for a copy of the chart below or paper to trace- it.. State a
possible pair of bits of. information that each persOn shown in the chart could have
by writing the bit syinkiols in the small Circles under each large symbol on your chart.
Use-.B to represent the. bit for brown eyes and .b to represent the bit for blue eyes.

4;
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Female with
brown eyes. :

O Female with
bit* 9yes

Male with .

.brown*eyes :-

Male with
bltig eyes..

00 Pla&sfor bit
symbols.

Remediation`: ( ) Cheek the shident's answer-to Self-Evaluation 5-3. (2).Check his
answers to questions 5-5 through 5-8..: (3) If the sakienf has additional problems
preparing.the chart, discuss Figure 5--1, page 61. (4) The next day have the student
do pnd ex.plajn'an alternate check.

Recognizes the'factor governing prediction in genetics, .

Tho student applies the concept that predictions based on the parents' variations of a
feature cannot be made with .certainty for a particular ofkpring but rather only in
terms of probability...

k

Student Action: Stating, in.:effect, that the feature variations th.in will be shown
by the offspring cannot be predicted witbertainty, based on the information given.

%.;71

(Prediction for an indivaltial at least one d'whose parents is not known to be pure
strain is probably not certain.)

Performance Check A: \You have learned .that the bit for tasting PTC is dominant
over the . bit,16r not tastivg it. Suppose a man can taste PTC and his wife capnot.
Nothing.jslnown about thOr parents' ability to taste PTC.

,/l. Will their firgt chitd be a taster?
2. Explain your answe//

,/ Remediatiorc ( ) Have .the studyit write possible -letters for the variations involved/
in the cross and then diagram the two different crosses-that are possible. Then have

/ him state which of .the possible o fspring will be the first. If he thinks he can do
*that, have him explain how he knows. (2) Ilave him reassess the check, and if
necessary, discuss this cross with him.. (3) Refer him to.Self-Evaluation,5-.

2

C.

01:
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1.

Constructs an inheritance chart froth data.

The student applies the'conventions usedin constructing an inheritahce chart.

Student Action.; Cons t an inheritance chart using the lbllowing.conventions: r.
each generation is in a single ttorizontal row; Ihe generations' are Separated vertically
with the oldest at the top,. circles are used 'to represent females and squares are used
for males, shading is used to distinguish individuals showing the dominant.variation
from individuals showing the recessive variation; near each .square or circle the
'person's name and a possible pirof bits which that person may have'are written,
crosses (marriages) are indicated by. a straight horizontal..line joining the 'symbols of
the partners, and 'the. 'offspring -of a crOSs are indicated by vvtical lineS originating.
'from the. cross line and terminating .at the offspring.

A:

64610"..-

I

C:

(TO TT

James Jackson

tt.

Rose Jackson

It Tt
George Betty

(TT) T t

Henry

(Rr) RR rr

John Smythe Ann. Smythe

Rr Ar A r

Mark Luke

tt Tt

Andy-Hill Sue Hill

Bob

Tt T t

Susan Lois

ott
Isabel

RI;

Pete Johnson Mary Johnson

(LI) LL

Al Wilson

(Rr) R R

Ted

Pat Wilson

rr

Lois

I I Ll

Sam' Wells Sue Aells

Sam

LI . LI LI

Harry Gail George

. (LL) L

Grace

Maria

-thl I

Peter

I I



4 /
Perfoimance.Check A: '-Construct an inheritance chart for the inheritance of the-
ability to taste PT(' for the families described below. Use squares and .circles and
shading and. nonshading. Near each square or circle, write the person's name and a
possible pair or bits which that person may have. Use T for-Laster and t for nontaster.

Grandfather. James Jackson is a taster, but Grandmother Rose Jackson is a non-
taster. Theirchildren, George-and Betty, are tasters.

Grandfather Andy Hill is a nontaster, but Grandmother-Sue Hal is a Wier. Two
of their children, Bob and Susan, are tasters. Their cither.child, Lois, is a nontaster.

.BettyJackson marries Bob Hill. Theit boy, Henry, is a taster, but their other child,
Isabel, is a nontaster.

Remediation: ( 1 )..11: the student cannot.draw the genetic inheritance chart, suggest
that he review. Figures 5-3 and 5-4 On pages.63 and, 64. (2) YoU may also Wish to
cheok his responses to Problem Breaks 5-1 aud .5-2 in which he was directed to make
such a chart. (3) A discussion on making and using such a chart tor a specific trait
may be necessary.' (4) Reassess thoobjective with an alternate clwek.

States a ratio of feature variations after completing a -2 X '2 chart.
Ntr..

The student appliesr' the proCedure for determining the ratio of feature variations in
the offspring of a cross. using-a Punnott square.

Student Action: Constnicting a Punnett square, combining the column and row,
h idm ng to pitodute the chart entries. and slating the ratio of variatkms. by counting
t he chart en t ries't hat represen.t t he same feat tire varial ions.

A: I . 13 I)

4) 131) 1)1)

13I) bb

). 1 black hair to 1 white hir
B: I . R r

r Kr

r Rr,
r

rr

2. 1 rough coat to I..-smooth coat
C: I. R I.

Rr

Kr

11:

rr:

2. I red fhlwer to I yellow flower

WYY

Exc
4-1

1

4.
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Perforinapoe.Check A:. The bit for black hair (B) is dominaitover the.bit for white
hair (b) in guinea pigs... Suppose you crossed a black-haired eguinea pig (Ilb) with a'

--?' white:-haired gurnea pig ( bb). 4 .

. 1. Use a chart like that shown below to determine the possible combinations
of bits that 'the offspring could have: :: ,

2. What- is the ratio of black-lired -offspring tO white-haired . offspring?

N .

6

Reniediation (1) Suggest .that the student review pages 105 and 106 of ExeursiOn
4-1, especially Figures 3 and.4 and questions 1, 2, and 3.

a

-

-o

1

.,

P.

.

04,

a'

t

r

* -1'4-

a.

:',^-- :-... :1,(4.:!0-:,



'chapters 6 and 7
.

Excursions 6-1 thru 7-,7

4

Performance Check

SuMniary Tabltf-

dbjective Number
1

. .

Objective Description
.

..

WYY-03-Core-1.
.

$tates the number of bits received for a statednumber offeatures ..) . -.

WYY-03-Core-2
f

. a
Predicts an,individual's appearance based oh,bit symbols

.

WYY-03-Core-3
.1

States actions to be taken when data contradict the predictions of a model .
s.

WYY'-03.-Exc 6-1-1 States why Mendel's study of inheritance was successful
.

.

WYY-03-Exc 6-1-2
.

E-xplains why Mendel's approach helped him to understand inheritance 4 ,.

WYY-03-Exc 6-2-1,
,... .

,
,

Predicts the variations exhibited-by first-generation offspring
.

WYY-03-Exc 6-e-2
.

Predicts the ratio of variations of two features in second:generation 'offspring ,

. .

"Wyy:03-ExC 7-1-1
. - .

Predicts tife appearance of offspring from a cross involving a blend
..

WYY-03-Exu. 7-2-1;
,-

Predicts possible bits for sex-related variations
. 1.

W-YY.-03-Exe 7-3-1

V

States:whether a husband can blame his wife for the sex of their children
.

,

WYY-03-Exa.t7-4-1 Predicts the appearance of-and the bits carried by offspring 'for sex-linked- features
-"--

WYY-03-Exc 7-5-1
. -.

.

States the cause of differences that develop in genetically identical living things .
.

WYY-03-Exc 7-6,-i
..

Predicts the effects of animals' coloration on population size .. ..

,

WYY-03-Exc 7-7-1- States whether features developed because of environmental factors will be observed in

. .

f:ofspring
.

V-WYY-01-Core-8R
,

. .

.

i States an operational definition of pure strain
.

, ,
. .

WXY-01-.Exc 11-1R Defines ihe word.cross as. it is used in the Study of inheritance
.

WYY-02,-Core-8R
,

States the assumptions of the two-bit moderof inheritance
,

,
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Objective Number Objective Description
_

,

WYY-02-Core-17 R Def i nes recessive bit
..,

WYY-02-Core-18R Defines the term dominant bit ,

. . N
.

WYY-02-Core-20R Devises symbols to represent dominant ahd recessive bits
.

ccs'. i

WYY-02-Core-22R States a possible pair of bits for each of several individuals
, a
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1

States the number of bits received for a stated number of features..

The student 4pplies the assumption of the two-bit model that the tdtal number of
bits an offspTiiiiii:eceives from both parents is double the number tbf features.

student Action: Stating as the number of bits for a given number of features twice
as many bits as there are features given.

A: 18 bits
B: 14 bits,.
C: 10 bits.

Performance Check A: A. certain species of insect has nine features that show varia-
tiOn. They are eye color, eye shape, body color, body shape, length of antenna,
size of wing, shape of wing, pattern of veins*in 'the wing, and length of bristles.
According to the two-bit model, what is the total number of bits that this insect
received for all of these nine features? .

Remediation: ( 1 ) Check the student's answw.s to questions 6-1 6,2, and .6-3 on page
70. (2) Suggest Ahat he do Excursion 6-1. (3) Discuss questions 1 through 8 on

'pages 109 and 110 to try io elicit these concepts. You may also want to do this with
those students who want further information on this subject:

3

's

Precincts an individual's appearance, based on bit symbols...

The student applies the concept from the two-bit model that an individual will show
the dominant variation of a simple, dominant-recessive feature unless both.genetic
bits for this..leature are for the recessive variation, in which case he will show the
recessivAariation, and the convention that dominant variations are represented by

rcapital letters and recessive variations are. represented by lowercase letters....

e.Student Action: Predicting the individual appearance for specific features,
A: I. red, 2. round,. 3. long, 4. brOwn, 5. skinny

-.1. B: I. long, 2. curly, 3. black, 4. unspotted, 5. brown
C: I. small,:2. grey, 3. curved, 4. black, 5. dark

do ,10

(5 0



e

Performance dheck A: A type of fly receives information for eye col9r,, eye shape,
wing Rhape, body color, and body shape. The possible vari4,tions of these featureS
al..e shown below. ,

4,

,KEY
`,

FEATURE °' BIT VARIATION BIT VARIATION'

Eye color . 4

Eye shape *

Wing shape

Body col9r

Body shape

R

'`. s,

B

F

red

round

long -
: brown

fat

r .

S.

1

.. b

I

brOwn

slit shaped

short

yelIow '.

skinny

USe the two-bit model and the key above to determine the appearance of the fly that
inherited the bits shown in the iable below. List the featurmumber, and after the
number state the variatiorCof the feature that the fly will shovsi. (Example: 1, red)

FEATURE
NUMBER

FEATURE
,.

%IT 1 BIT 2

I

-)

.

3

. 4

5

z

eye color

eye shape

wing shape

body color

body shape

r

R

.,s

1

B
.

1

R

s ,
.

L .

b

I

Remediation: 1 ) Determine whether or not the student kndiks why. capital and
lowercase letters are used. If not, refer him to the paragraph which follows questiOn
5-5 on page 61. (2) Check Tables. 6-1 and 6-2 in the. Record Book, and have him
review these tables. (3) Refer him to Self-Evaluation 5-4. (4) Have him do an alter--
nate check.

'

States actions to be taken wlin data contradict the predictions of a model.

The student applies the concepts that new dat4 whialicOntradict predictions based
on an accepted model must themselves be verified Of that if they are vecrified, the
model must baeniodified or replaced.

.

Student Action: SAgg that the expe u14be4emted and if the results
are similar in sufficient instances, thei-nodel should be modified or replace

(

Performance Check A: SUppose you did an experiment with fruit flies and found
that your results did not agree with what the two-bit model predicts.

1: What should you do to establish the value of your' results'?
2. Ilow can your'rlillts affect the model?



Remediation: (I ) Have the student review page 84 where an example was given for
which the:two-bit motlel needed Modification. (2) Excursion 7-1, which describes
hOw the two-bit modelwas modified-in a particular ciise, may be helpful.in showing
a model's being -revised . to account for new data. (3) Refer the student to Self-'
Evaluations 7-2a and 7-3.

3
Ex
6-1
1

States why iMendel's study of inheritance was success'tul.

The student recalls reasons that Mtndel was successful in understanding the patterns
of inheritance.

Student Action: Statiug the notion or two or the following three reasonsthat
explain why Mendel was,successful Ift studying inheritanc!.! patterns:

1. he studied one feature at' a time,
2. he applied mathematics to his study, (iid
3. he devised a model to account for what he saw,

Performance Check A: Several people investigated patterns 'of inheritance before
-Mendel did. However, they were not sii-ccessful in explaining the patterns they saw.
State t wo reasons Why,Mendel was succissful inunderstanding paperns of inheritance.

Reniediation: ilave the student refer .to the paragraph following Figure 1 in Excur-
sion 6-1, page 108.

. ,

ExPlains.whyMendel's approach helped him to understand inheritance.

The student generates reasons why the systems approach, mathematics, and models
were helpful Ao Mendel.

Student Action: Stating the dice( or at least two of the following: (1) the systems
approNch is helpfid because it allows one to examine a sing feature at a time, (2)
iiiathematie is helpful because it Facilitates making accurate conn ns of data, and
(3) a model is helpftil For understanding patterns of inheritance becausL model pro-
vides a basis for explaining what may be happening and a basis 'on whit_ to Make
.predictions.

Performance Check A: Several people unsuccessfully investigated inheritance before
Mendel did. Mendel used the systems approach, mathematics, and a model. Explain
the importance of each of these to scientific problems.

Remediation: ( I ) If the Student doesn't understand why the systems apprmich4is
helpful, refer him to the First paragraph on page.108.'' Also see the Remediatial for
WYY-01-Core-12. (2)11' he doesn't understand whY mathematics is hdplul, Excur-
sions 2-1 and 4-1 may provide insight into the use of mathematics in the field of

) If he Failed to give a reaon why a model is useful, refer him to page 44.
You may wTslaolialrea-dise-ussinp_with him on the characteristics of a model( page
44 of the Teacher'. klition).



Predicts Oe variations exhibited by first-generation offspripg.

Thu s.itident applies the concept that when two individuals that are pure strain tor
diffuient variations of the same two features are,Crossed, thefirst-generation'offspring
all Show the doMinant variations of the two features.

Student Action: Predicting that all the first-generation offspring will show the .

dominant variations-of the two features.
A: Purple flOwers,.w4nkled seeds
_B: Tall zinnias, red flOwerS
C: Lone wings, red eyes

Performance Check A: In swee't peas, the bit for purple flowers (P) is .dominant
over the:1?it for White flowert (p). The bit for wrinkled seeds") is dominant over
the 'bit r smooth seeds (w). Suppose you had a sweet pea that was pure strain for
purple I wers (PP) and for smooth,seeds (ww). You crossed this plant with one
that was pure sf.rain for white flowers (pp) and wrinkledtseetts (WW). Predict the
appearan e of the first-geikration offspring of this cross.

Remediation: I ) Suggest that the student review page 112 of Excursion 6-2,,
especially Figure 3. (2).11 necessary, discuss Figure 3 with him.

Predicts the ratio (4 'variations of two features in second-generation "offspring.

The student applies the concept from .the ,two-bit model that When two individuals
that are pure strain for different varrations of the same two features are crossed, the
feature variations that will appear in the secondteneration offspring can be estimated.

Student Action: Predicting_ the ratio as 9 ro 3 to 3 to I 19, (dominant, dominant)
to 3. (dominant, recessive) to 3 (receSsive, dominant) and 1,(recessive, recessive)] .

A: 9 (red flowers, wrinkled seeds)
3 (red floWers, smooth seeds)
3 (white flowers, wrinkled seeds)
.1 (white flowers, smooth seeds)

B: 9 (tall, rgd flowers)
3 (tall, yellow flowers)
3 (dwarf. red flowers)
[(dwarf, yeltow flowers)

C: 9 (1(i)ng wingsf red eyes)
3 (long wings brown eyes)
3 (short wing. red eyes)
1 (short wings, brown eyes)

Y.
3

xc
6-2

2



Performance Check A YoU may refer to Excursion 6-2 to help you ansWer. this
.clieck. 'In sweet peaS, the -bit fdr _purple powers (P) is dominant over the bkfor
white. flowers, (p), The bit fOr wrinkled seeds (W) is dominant- over the bit- foi
smooth seeds (w). Suppose you had a sweet pea that was .pure_strain for.purple
flower (PP) and for smooth seeds (w); You crosed that plant with one .that waS
Pure strain for white flowers (p) and for wrinkled teeds (WW). Predict the ratio of
the feature variations you would find in the second-generation offspring of this cross.

Remediation: (1) Check Tables 1 and 2 on page 113. (2) Have the student explain
how he .arrived Athe 9-toT3-to-3-to-1 ratio for Table. 2 from:his computations for
Table 1 on page 1\1.3c (3.) If the .concept of ratio is a problem, liave hini review
Excursion 2-1. '

I f1"

Predicts the appearance of offspring from a cross involving a blend.

The student applies the concepts that (1)in cases of incomplete masking, an individual
which exhibits a blend of two variations has bits for each of the variations, and the
bits are given to the offspring as any other bits are given, (2) when unlike bits appear
in the offspring, the appeiirance is that of the blended variation, and (3) some off-.
spring will have the same variation as the pure-strain parents and others will have a
blend of the two variations.

tudent Action: Predicting in the case of. two 'parents with the blended variation
(AB) that offspring will consist of blended (AB), pure. (AA), and pure (BB) in a
2-:to-1 -to-1 ratio and in the case of a pure-strain r .nt (AA) and a blended parent
.(AB) that the offspring will conskt of pure (AA) an blended (AB)tin a 1-to-1 ratio.

A: I. 2 !Van, I red, I white; 2. 2 roan 2 red
B: I. 2 blue, 1 white, 1 black; 1. 2 b 2.white
C: I. 2 orange, 1 yellow, 1 red; 2, orange, 2 yellow..

Performance Check A: When a white cow ( ) and a red bull (RR) ;ire mated, the
offspring are neither red nor white but a light ed color called roan (RW). The genetic
bits for color do not seem to mask each ther coMpletely. Copy the charts below.
Then predict tlw appearance of the -offsp inwof the two separate crosses.

Chart 1.
Roan Roan

JIP

S.



Chart 2.

4

Red

"

t
Roan.

oe

?

, Remediati .(1) Suggest that the student review page 116 of Eximrsion 7-1,
.espe(!ially igure 3: (2) Check his response to questions 1 arid 2 on page 116, and
if necessa discuss these two crosses with him. (3) Refer the student to Self-

...

Evaluation 7t2b and c. (4) Reassess the objective with an altbrnate check.

Predicts possible bits for sex-related variations.

The student applies the rules of the modified two-bit model of inheritance for sex--
related feature variations.

Special Preparations.: Either duplicate the chart at the back 'of this book for these
Checks or provide paper suitable for tracing the charts.

Student Action: Predicting a possible pair of bits thai could be carried 'by each
individual, in agreement with the following rules': .

(I) an individual showing the recessive variation For his sex has two bits for
thiS variation,
(2) an individual showing the dominant variation for his. sex has either two
bits for this variation r one bit For each variation, and
13) if' an offspring h s two identical bits, each parent must have at least orie
of these same bits.

(The student is, required to state only one possible pair-of bits for each individual
shown.

B b b

'0.

iLor 1112 ILLor kb

f
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a

B:

C:

wwwwww.r..
01.,

-

T t T t
s

t TiorT'T t t .
Performance Check A: Get froth your teacher 'a copy, of the chaft beloW or paper
to trace it.

.

In some insects, inheritance of bristle length* depends on the ex of the fivect. In
the males, short bristles are'dominant over long bristles: In thQ, females,, long bristles
are dominant over short -.bristles. 'Indicate on Our chart, possible pair 'Of bits
carried by. each of the inseets. Use. the letter B to represeni't4e bit fdr long bristles
and b for 'short .bristles.

KEY

Male with
long bristles

Male with
shclt bristles

Female with
.iong bristles

OFemale with
short bristles

Places for
bit symbols
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Remeditition:( 1 j Check the student's answers to questions 1 through 4 on pages.
118 iwid 1 19. (2).Check answer to question"7-2 on page 85.. (3) Hay& hini reView
his completion of igure 2 on'page ip. (4) Suggest that he do ExcursiOn 7-4 for
further practice in completing a chart of.this type.' (5) Review with him his answer
to §elf-Evaluatiort. 7-3. Then have him Oo ._an. -alternate check..and eici)lain his
ansWer.

'States whether a husband can blame his wiftl-for thex oftheir Oildren.
.

me-stUllent applies the concept that theguiwtic information passed from the father
to thq offspring determines the sex of the offspring.

Studen; Action:."Stating that the reasoning,is illogical and the notion of the concept
that the genetic inforniation passed from the father to the offspring determines the.
sex of the offspring. \
Performance Check A: King Henry, VIII divorced several wives because they bore
him only daughters. 1-k wanted a son-to he the next ruler.

Was his reasoning logical when he blamed his wives for producing only
dough ters?
2. Explain. your answer..
4

Remediation: ( I ) flave_ the stLident review page.122 of Excursion 7-3 especially.
Figure 7-3, which illustrates .the fact that the male parent determines the sex of the-,
offspring. (2) It may be,beneficial tO discuss this concept with him.

Predic t s the appearance 4)f and the bits carried by offspring for sex-linked featurtis.

The student applies the following concepts of the two-bit model of inheritance asit
is Modified to explain sex-linked inheritance:

( I ) males hii% an X chromosome and a Y chromosome, whereas fmales have

two X chromosomes,
(2.) .bits that carry, genetic in formation are loca ted on chromosomes, and.
(3) either the dominant or the recessive bit is expreSsed in males if the bit is
located on the X chromosonwand the Y chromo,some carries no information
for thi. feature.

Special Preparations: Make -copies of the chart labeled WYY-03-Exc 7-4-1 that
appears ii the special section at the bad( of 'this book.

.

3
xc

7-4
1

t



A:

Student Action: Predicting tlie appearance of and the bits for a sex-linked feature .

that will be carried by the.first- and second-generation offspring.

PARENTS 0
XY XY y

APPTARICE APPEARANCE
Yellow body Normal body

fr

o
F I RST-GEN E RATI ON

OFFSPRING

APPEARANCE
Normal body

SECOND-GENERATION
OFFSPRING

- XY XIV13Y

APPEARANCE APPEARANCE
Yelldw body Yellow body

B: PARENTS 0
e Xw

APPEARANCE
White eye

APLRANCE
Yellow body

F I RST-GENE RATION

OFFSPRING
CA.."

APPEARANCE
Normal eye

6SECOND-GENERATION
OFFSPR ING

C:

exy, X Y
APPEARANCE APPEARANCE
'Normal body Nbrmal bbdy

X Y
APFEATANCE
Normal eye

APPEARANCE
White eye

6 cti
APPEARANCE APPEARANCE APPEARANCEt APPEARANCE .

White eye . White eye Normal eye Normal eye

PARENTS

f f
APPEARANCE
Forked bristles

F I RST,GE N E RATI ON

OFFSPRING
2L, X"

APPEARANCE
N2rmal bristles

tri
41.1 y

APPEAITANCE
No.mal bristles

[1]f y
APPEARANCE
Forked bristles

SECOND-GENERATION
OFFSPRING

Af..

APPEARANCE
Forked bristles

APPEARANCE
Forked bristles

G 8

x x"
APPEARANCE APPEARANCE
Normal bristles Normal brittles

A

14.
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Predicts the effects of animals'-coloration On.population size.

The 5tUdent applies the .coneept of pyotective coloration,

StudentAction: ponding affirmatively and, ln effect, that the animat11trit4taxe.
.protectiVe coloration will be morti abundant because there is a survival advantage if
an animal's color matches that of the environmeni.

Performance Check A: Suppose you released one hundred green lizards and one
hundred black lizards on a certain rocky island a year ago. There is not much
vegetation on die island be6ause it is mostly new, black volcanic rock. Once in a
wbile the' island is visited by birds which eat lizards.

Would /0.1.1 predict that tnere are more of ontjind of lizard than the other
fhe island. now?

1._.F.xplain your answer.

Remediatioit: (k) Check ..the student's answer to question 5 of Excursion 7-b on
bage 131. (2) have him reviqw Activity 2. of Excuision7-,6 on page 130. (3) If he ,

, does nor und-iirstan0 the concept of protectiVe coloralion. discuss, the picture on
Examplesitfight be drawn from other books as well.

, E

States whethdr'f'cat tires developed.because bi environmental factors will be observed
in oftp.rnig,.

.. ,.. .. .
.

The stfident ap.phe,; (the comcptlhat features developed because of environmental
. factovs ale hot transmitted to the offspring through bits of genetic information.

. , . .. .. ...

Suitjertt. Action: ke.tiponding negzitively and, in effect, that the offspring will nothave
the smile appearance because the factor is not transmitted by bits,of genetic infor-

. . ,.

i.
. .,11,1,4tiOn..

:,
' !

.1. ' Porfarmance:unecK A: The people ill a certain tribe in East Africa think it is beauti-
_ I,, lul,to4jtive Very long -earlobes. .To make then:earlobes longer, they hang weights on

..,. -,:..their.-eaTlaies to stretch 'them. Suppose they did thi%for hundreds of years. ..

'PO .you . think kir dfildren would be horn with bits of information for
.,.Aitig(ft eariob4? -: -

.1' t

4. : -..1...f;xplaiii Our.answer.
1

. J4.4:.;!,.(',-- ... - .,.
. .

.

. -Remetffan:. live the Student review hisresponses to questions. 6 through 10 on
.,, . ,..,, ;. ,,,,

2., . pitti,e _.;134.Ot ExCursionN-7:. "to answer.these questions, the student was advised. to
. stuqy further:. T his' ol.).ici.tive is.:6S.sed on this study in which he .used-supplementary

. ,-,. .r. . --.,-." f
di

.2P1:11Clatii:i .. .
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Chapters 1 and 2..

Excursions 1-1 thru 2-2.

Performance Check

Summary Table

Objective Numier
. r _

h Objective Description
.

. ...

.
.

1V:01-Core-I J
Recognizes an operational definition

_
.

I V-01-Core-2 States the two questions thatan operational definition answers
,.

IV-01-Core-3 Reacts to a generalization about a grciup of people .

IV-01-Core-4 ' Explains whyscientists look for patterns in t.kp changes they see. ..... .. . .

IV-01-Core-5 States an operational definition for a human characteristic

1V-01-Core-6 .

.

Selects the best way to measure a. hurnan variation .

1 V-01-Core-7 . States the advantage of using a measuring devise rather than just the senses

.IV-01-Córe-8
.

Describes a standardized procedure:for determining reaction time
4

1V-01-Core-9
,

States a description of a feature that shows continuous-variation
.

. . o

I V-01-Core-10 Defines either-or -features
,

1V-01-Core-11
.

.

tabels variables as continuous or either-or variables
.

'

I V-01-Core-12 Completes a table of grouped data
.

,. .

*I

.
-

Iii-01-Core-13 States why scientists arrange data in charts, tables, or graphs

IV-01-Core-14 Constructs a data table for an either-or variable .

... .

.

.

,

IV-01-Core-15
\ 1

Constructs.a table to prepare a histogram
.

.

.
IV-01-Core-16 Constructs a table for studying either-or variables

.
IV-01-Core-11 0

.

Coristructs,an allpropriate table for collecting data .

. . ,

IV-01-Core.18
;

_
..

s
Cleansql the work area at the close of class

_ .

11
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appl ies

.

Q N./ .
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,.recalls
.

Q
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. N,/ generates

.

Q
.

generates
.

Q N./ . appl ies
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.

applies
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N./ generates

, Q
.

N./ recalls ,

Q N./
. recalls .

.,

Q N./ appl ies

Q T N./ .

,

appl ies .
.

Q N./
.

, recalls

Q T N/
,

appl ies

....

Q T - N./ , appl ies .

,
Q T N./ appl ies

.
.

.

chooses
_.



do

Objective Number
. .

.

,.

Objective Description
.

.

. .

IV-01-Core-19 Cooperates with lab partners
.

IV-IA-Core-20 Returns equipment promptly to storage areas

IV-01 -Core-21 4: Responds to text questions
I

IV:01-Core-22

. .

Shows care for laboratory materials

IV-01-Exc 1-1-1 Selects the metric measurement closest to the size of an object
.

. _

. _

IV-01-Exc 1-1-2 Measures length in millimeters and centimeters

IV-01-.Exc 1-1-3
.

States a reason for differences In the last decimal places of reReated measurements
.

IV-01-Exc 2-1-1' Calculates the average of measurements
_

I V- -Exc 2-1-2 Rounds off numbers to the nearestwhole number
_

IV-01\Exc 2-2-1
,

Uses experimental data to relate to an investigated variable

\ _

..

, . .

,

,

.

. .

. . .

_
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. . .

,

.

-
,

. 0

.

,
1

. .
,., .

.
.

.
.

t
'01

,
.

.
,

.,

.

,

,
.

- .

.

I .

.

.

t .
A

I.



,

in

t

..

t

,

g .

. .p
e

1
CL

.

j

,..5

.

Li

.-

.

cnc

-

4-4a

.

33
b>

. c

.

$

.
. .

.

.
.

.

.

. .

.

.

0 . Q , chooses
,

0
..

0 N./ chooses .,,,
I

#
.

,
.

.

0 Q N./
.

.

chooses
.

s. .

.

0 ' Q N./
i

chqbses
.

.

.

\ Q . ajaplies

.

applies
.

.

,
.

..

,

Q (
,

.

N./ applies
.

..

.

Q . N./ liappes
,

. .

Q N./
. applies

t* ,

Q
.

-/` ,- applies
.

/

-

,
.

..
.

.

... 1, .

,

,

.

.

. .

.

.

., .

.

. ,. - .. ,

..

,

. .
.

,

.

.

.

.

.

.
.

.

,

.
.

.

.

-

.._

...

, ,

.

.

.
.

.

.



Aecogniies an-operational definition.
-

The student applies the concept that an operatiOnal definition hasu two parts, 'one
telling how to determine whether. the variation is present or not and the other'
telling how tO measure the amount of the variation present.

Student Action: Selectins the definition which states a way to.detect and a wa.y to
measure the terip being defined and stating the essence of the concept._ .

A, B, and C: Definition b

Performance Check A: Below are two definitions of ways in which .peOple differ.
Study these definitions, and answer the twoquestions that follow.

Definition a: A person's treusure-finding gulex is his ability to find valuable- objects
which have been buried. .

Definition b: A student's 'sprint index is a measure of how rapidly he. can run for
short distances.. It is measured by timing how king it takes the student to run 100
meters on a cinder track...

Which of the above is an operational definition?
2. Explain die reason for your answer. .

Remediation: I ) !lave the student.read the second, third;and fourth paragraphs on
page 6. (2) Review the- student's answers to questions. 1-4,and 1-5 on page .7. (3)
Review his answe'rs tO Self-Evaluations I.-I' and 1-2.

IN/
Stat&s the two questions:that an operational definition answers.

The student recalls the two questions that-an operational definition shopld answer
aboutgliesntity bf ing deqned. .

. .

Student Actioh: Statin. the essence of .the two questionsz. "How. can I tell when
have some?". an.d "Flow can I tell how niuch I have?"

,er .... . ..,

Performance Check A: Whenever-possible, an oi;erationardefinition sh.pui'd ansWer.
two questions. What are the ,luestions that it should answer?

Remediation: I) Have the st.udent revieW pages 6 and 7.- (2) Cheek 'his anSwer to'
Self-Ewduation .1-1. (3) If a copy of Why Ythire You froin the ISCS Levelfil ntite-
rials is readifyailüble, liatie. the sttide'n t do its Excursion 71 -2 on page 91:

Reacts to a y,eneraliZatiori dbout a group- ofpeoe,
. --

- ,
The student applies ;the concept that people grouped on the basis'Of bne variable
sbow'great variatiottin other variables..



Student Action: Responding negatively and, in effect, that the °statement cannot
possiblybe trueifecause of the great variation:aniOng people.

. .

Performance Check A:Perhaps you have heac.d
44people-make statements such a All

students with long hair are just alike'." .

1..tan a statement like Ihi ver be true?

. Explain the reaSons for your answer;
.

R.emediation: (1) Have the student review iSage..i. "(2).Check his ansWer to question
I-I. on page .1. (3) Ask him if his .datii in Chapters I and 2 would support the state-
ment "MI ninth gradh.s insection 'at Junior High Schoot
are alike" and to explain his ansWer. Point outthat individuals were placed in that
section based'. on several variableg age:the number .0f.grades they had completed.,
residence in a giveir area, .inemibership in.acertain.program sO they are more alike
than thirt y 14eople-picked at random would _be._ Hive him explain hi s. ansWer in the
light of this increased number dpoints of similarity.
4.

is
,10

.Exi)lains,_ why sientfsts- look for patterns in the.(Thanges they see.

The Studeut generates a reason for the pattern-seeking nature of scientific investi-
.

.gation.
= . &

Student ACtion:- Slating, in effect, that eventually thi pattern-seeking niture allows'
icientists to predict what changes may occur, and thay even be an aid in developing

in e.xplanation for why they &cur.

, erformance Chbck A: Scientists'spend a great deal of time 'looking for patterns in

he way things change. Why?
,

Reniediation: (I I lave _the' student read the paragraph immediately below question
Id on paite [lave hill, read the second, third, and fourth paragraphs on page 2.

(.3)1f he still does not grasp the notion, ask him whj, scientists would be interested in

learning whether a pattern exists. in weather changes.
, .

ore
4

States an operationill definition for a human characteristic.

Th._ student generates an. operational definition for a given human characteristic that

.shows
.

vrWtt*fli..



Student Action: S.tating a definition that includes the notions of a -method far
dctertninitig whether the 'characteristic is present and a method for measuring how
much is present.

A: The.notion of the folloWihg: Vision can be detected b'y having a Person
read atrel,te chart and measured by determinihg the smallest letters on an
eye chart that the persoh can 1.pad correctly. .

B: The notion of theliowing: :logging index can be detected by having
student jog and measuRd .by:.:counting the number of times a -tUdent is

able to jog around th6 sebbol's
C: The notion of the-NloWing: 'Strength index can be detected by having
an athlete lift a barboll Its headAove and measured bY counting the'number
of times he can lift it'

. .;
s

Performance Check A: Peopkb differ in their ability to see, different sized letters on
an eye chart 'from several ttbet away.. . Theability to see is called vision, Write an
opera tional.defi ni tio n oftsion.

efirtirsVers to Self-Evaluations 1-I and 1-2. (2)
Check his answers to questions 1-4 and 1-5 on page 7. (3) Have him read the. two
paragraphs folloWing question 1-5 on page',7. (4) If operationally definingis'apro.b-
leni tbr the student and if the ISCS, text Why You're You is available,.have the stu-
dent da Excursion 1-2 of that text. (5) It' ISCS Level I materials are available, refer
him to page 11 of that text for; an introduction to operational definitions. This
Remediation will treat the probletn at an introductory level.

IV
1

Cor
6

Selects the best way to measure a human variation:

.

The student applies the concept .that the best way -to measure a human variationis
to use an objective testing method in a standard way.

Student Action: Selecting the *ion which includes an objective testing method
used in a standard way!

B: e
C: b

PerforMance Check A: Suppose you wanted 'to compare the 'ability' ot\different
students in your class to play the guitar. From the choices below, select \the' best
way of measuring guitar-Haying ability. .

a. Ask each person how well he can play the guitar.
b: Ask ea6 person how many guitar lessons he has had..
c. Ask each .person to, play the same unfainiliar songs;and count the number.

of mistakes.each makes.
d. Ask'each 'persoir to play tho.guitar, and judge how well each does.
e. Ask a student. who .knows all of the guitar PlayeFs well to ta you who is

the best player.



,, ,

13érnediation: (1).Refer the student to tlw method enaployed in ActiVity 1-1 on
liage .3. (2) Refer him to the method eniployed in ActivitieS 1-4 through 1-6; page

/10.

. .

States the advantage.of using a measuring device rather than. just the senses... .

The studen{applies the concept of:the variabilily of human'senses when 'they are
used to make a comparison.

'Stu t Action: Stating the -essence of the idea_thanW"cause human senses can be
by the appearance of things, a..measuring device should be used so that,com-

.1 . .

ns are made on the bos-4-7-1-lin objoctive Standard or quantitY,

formance Check A:. When scientists want to compare different things, they usually
to use an appropriate Measuring device, suchas a ruler or a lest. State a reason-

hy it is important to use a. measiming device:when one is'available rather lhan juSt:
relying<On your own senses. .

Remediation: (1) Check the student's-ansers to questions 1-(,and 1-7.pi,Leages 7.
'and 8. (2) Have him read the, section .entitled "Measuring Jllusionson page V... (.3)i

Ask himwhy it is necessary. to. Use the .measuring device at Ih bottpm of 'One 10. :
(4).,J1 a student sliduld foeus his ansWer on adaptabilitY0 the sense organs, such
as/that of the eye :to variatibns of light intensity, disc"ussillusions-with him as an
alternate reason to avoid relyingon the senses,

1

'Describes a standardized procedure for determining reaction time:

The student generates an activity to tes1 whether.a person's reaction.time, as measured
by the dropping-stick method, is-affected by which point of th.e stick, he watches.

-Student Action: Pesigning an activity to test the .hypothesis above, which includes
the notion of measuring several students' reaction tinws, using a standardized;ero-;
eedure that- includes measuring the reaction times for each student both when he
wittches the release point and whyd:he watcheS the catch point and. hi which all
other variables are kept constant'.

Performance Check A: Dina as measuring reaction htne, using the dropping-meter-.
stick method. She found that jack had a much shorter reaction time thaii anyone

else. She also noticed that Jack watched het' hand release the meterstick. All the
atherstudents had watched their own fingers with which they Caught. the meterstick.
Dinp Concluded that a student's reaction time,' as measured -by the dropping-meter-
stick method, is shorteiwhen the student watches the rele,ase of the meterstick than
When .ihe watches the catch point. Describe an activity wihich you could perform to
test this idea.

i



Is

Remediation: (1) 4Sk the ,student how he might adapt Activities. 2-5 and.2-6, page
1.8, to inelude .bothi ideas to be tested in .the question. (2) Refer him tO Table 2-3

-and the following paragraphS. on pages 19 .and 20 f r some help in aganizing the
.data.

Iv
01
Core
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7 States,a description of a feature that shows continuous variation.

The student recalls the desCription ot a feature that shows continuous variation.

Student Action: Responding,, in effect, thai a continuous variation is a. feature that
varies through all the different value's between the extreme Variations.

Performance Check.A: What does a. scientist inean when he says that a feature shows
continuous variation?

(1

Remediation: (1') Check the stadent's answer to Self-Evaluations 2-2 and- 2-4. (21
Refer him to the first paragraph oh page 21. (3) Review his answers to questions
3,1 . through 3-3 with 1nm,- and. have Jinn-make and'explain any needed correction.

Defines eitlwr-or features.

The student recalls the definition or eithcr-or reatures:

Student Action: Respon4E to the effect that a feature which- shows either-or
variation has only two possible variations.e .
Performance Check A: What. do we mean when we say that a. feature shows, an
either7or variation?

I.
Remediation: ( 1 ) Refer the student to paragraph 1 on page 21. (2) Check the stu;
dent's answers to Self-Evalhations 2-2a and 2-4.

Labels variables as continucius or either-or variables.

The studetil applies the rule that a variable is considered to be an either-or variable
if it can have one of only two possihle values and it is consiOred to be a continuous
variable lilt can have any value'in a range of values.

Student Action: Indicating at least four of the five variables, correctly as continuous
or either-or variable.

A: 1. Either-or, 2. Continuous, 3. Continuous, 4, Either-or,
5. Continuous.' ,

B:
5.

C:

5.

I. Eitheor, 2
E t r

1. Continuous,
Continuous

Continuous, 3. Continuous, 4. COntinuous,

2. Either-or, 3. Contifnious, 4. Either-or,



.Performence Check A; Identify each of 'the variables 1.)elow either as a continuous
.variable_or as an either-or Variable.

1. Whether 'a student has ever seen the.-ocean
2. How fast a secretary Can-type
3. Thf length of a b4's hair
4.. If a Man is a policeman or not
5. A-person's age /

Remediation:' (1) Check the student's answers to Self-Evaluations.2-2 and 2-4. (2).
Refer him to the' first paragraph and questions 2-7 and 2-8 on page 21. (3) Review
With him his answers tO questions 3-1 through 3-3 on page 25- and have him-make
and explain any neededi changes.

Completes:a table of-groyPed data.

The student appli,es the pCocedure for completing a table of grouped data.

. Student Action: compktMg the table by entering a mark in the- tally column in the

, appropriate data group for each datum, counting the marks for each group to get a
group _total; and entering each group total in the space provided for that data group
in the total column so that not more than two of the'totals are morelhan two units
in error.

A, B, and C:

COLUMN TITLE'.
i

TAOLY TOTAL

139.-146 .., _
III ,

147-154 itik
W

5

155-162 , .11114, 3

163-170 MI 4

171-178 ' 11
1.

179-186
1

,



Performance Check A: Fred measured the heights of the students in his class. His
measurements in cm are shown below.
Fred 162 Hank 180 .Mary 173..
Henry 170 -Bruce 152 Louise, 162

. Charles 143 # Wendy 162 Jim 178
Isabel 150 'Greg .4.67 Stephanie 167
Sally 147 Brian 153 Wayne . 165

"Betty 140 Nadine 153 Janice --'140
Draw a table similar to the one shown below, and use Fred's measurements jo
complete the tat*.

HEIGHT (in cm) TALLY TOTAL

139-146 .

ig.
.

.

147-154 .

155-162

163-170 .,

171:178
_

179-186 . .

Remediation: 1 ,Refer the _student to the Imo paragraphs following TaHe 2-2 and.
to Table 2-3, page 19. (2) Review the. student's, ansrs °to 5elf;Evalutition
parts a and b.

Sfales why sOentists arrange data in charts,tables, or graphs.
9°

The studenrrecalls the repsons,that scientists usually arrange their data in charts,
tables, or graphs.

.
StudentAction: Staking_ th-e,effecr of two of _the following three. reasons: .(1) his
afrangement presents the data in an ordered rather than a random form, (2) it makes
the data easier to analyze, and (3) it makes it easier to see the relationships between

-the variables. ,
.

a

Performance Check A: State two reasons that,scientists usually arrauge their data in
charts, tables, or graphs.

Remediation:' (1) Refer the Nt u n t to the paragraphs followin question 2-13 on
page 23. (2) Check his answer to Self-Evaluastion 2-3. If necessarlt, have hini.review
the accepted xesponse. (3) If the student has not done Excursion 2-2; he might
profit from it. (4) Give him a jumbljd group of nuMbers which vary by a conSant
amount and ask Ulm to state quickly any relatioitship he sees. .Tbrn have hitn order,
the numbers from the least to the greatest. Have him find several examples,of charts
that are arranged so that the variatiow-being recorded is in a rixeil Order, aw in
Table 2,3.

t.
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°Cot riicts a data table-for In eithigrip?variabk-

,* 121te 4iidentiepplies. tiruirub 'for iebulating. -and akalYging -meijitieip'i.b' ts,...crf 3ity ,
. ..... ... . .

... . . . .. . .:4... . .

._ .

,. . . ,.., .:. , ., . . .

, , , .

Student Aqtion.: k;oilstractine and lallelint.a tat& witlitwo dant Rkws toi= columns);
.,.. . ..

with..each row (Or olumn) tsboyd .with:ilw., le4tture-:4ariatidn whith appries tp it.
A, a,. mid C:l'oss4:51t-table farinat4re iiyen' bOtatV."., /

. , . , .

v
,,...... . ?

-Otheie-of.variable. .
. .

. 7 4. '
"FA,trY ('f)L1311/44

EIMER "v.
5

'er-7714-,
,

S. I

.roTAL....

0

,

0

5 . *

s'i,pm to. el -0 E R ' OR
_

*

1{enry
..

: .

:

Helen

:F.f Yrkt .

*

":4

A. c-3
0

. %.' " 0 0

Pekthypievice.Cileck A: .-chirks Minted t`O...de.termiwe how many stuilentOn his class
had driveCs.l4ises and.; low maio did not.'..:.C6;nsi.ruct a. table foiL c011ecting and ,..

fan
. .

alyr.ing
. .

.

)'7 .-; '' ; . .

.Remedietion:Tt 1) Rekp the studenCt(t ViKurt.. 2-2 .qn-piirs-41., t .1.S.Checkti Vansw.e.r
.. e . .

. lo Self:Eyattiii-tioll 2-5a. .( 3) RefeT bini. tO 1.:xeuvriott 2-2Jonl)age .0 7.;2.-. :44,:. .. ... t
- 4 . .,

. t ._,-8 i '
0 e. -

-

1 ..

1...onsiliiets ata4'le4O prepa1c a hiiitOqsam. , .,
.

.4 .'.1.' , A
. -.: ',. --

1 h. sttik .ne-appliyrthe, riks .tbr....tithbla.tiiie'iikasUelneni.iit?ii-ccifitintiou-s.v.i.iriatile.
. .- , . . . . - ., . ,4,, _.,..-..

. 'Studebt Atilon:= Olisi.ruct1ngi4lab'elfigii fabl. wit li, !nor; hah t rows, in which
.

..ii.eli row kb it, with. the -hinge ol niNsuremepts that lalkinto that ,data group,
-..

sucli lltal.k.tachilall11111..alts MI° one and Only 'ope Pia group. . '

1)

Pe ormenclpeck-A: Ilcatheit wanted to mjiikure 'the -timtber of words a person

, call rt..i0 Or One milli 1... -She. highball her classma tys bogin readilig the Same story at

the s:inw time. AIR. *they had read for oire lninute, she to* them .to.stop. Ller
. 4

data 'are shown in the-tahle belo'w. Citnstruct another table of all her reading speed ...

measurement) Innn uliich Hither will. be able to construct a histogram. t Note:..

You' need only t000nstruct the table. not to enjer the data in the table0
_ ..

4

al

-

SW
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STU. ENT
.

NUMBER OF I-.

WORDS READ.
SADENT . NUMBER OF

WORDS READ

V :
JUdy.

6 Jason

Jody
..

Jill

Joon

Jan

joe

_

o

17'0
,...

21-520

270..

1 8
.1.

195

84

62 -

Jake

John

Janet k

7

Jean

1'.
Je.rry!,,;/

Joy : .

,Lane ,

Jim

,

-7.

'"

; 310

310

140

190

1.90

210

200

240

1

kemediation: (1-4 Refer the stuant to Taiife 2-3 on page 19. (2) Check his answers
to questions 2-3 arid 2-4 on page. 20.

11.
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a

Constructs a table for studying either-or variables.
*

The student applies the rule that a contingency- table is ibe most appropriate table
for collectipg measurements of and analyzing the relat ionship bet ween either-or
variables. -

Student Action: Constructing and labeling a table with Ohl rows representing,.the
two PciAsible 'values of one variableiand the columns representing' the two possible-..

values of the other variable.
A, B, and C:

/,`

Either

Or
.

Total

'

VARIAI3LL4ONE

Either Or Total .

t r. .,

Perforniance Check A: Faye wintj To determine if there is any fillttisgIbip fwtween
% whet lwr a-student-is right-eyed.tir:left=eyed-attd-y-liqthe.f-he sits on the t ight-hard-or

6° 10t-hand side of' the classroom.... Construct a table for'eolleeting and anatyzing meas--
urements to find out:if ttlese variableS are related.; .



fo

Remediation: .( I ) Review .the student's answer to Self-Evaluation -11) . (2) Refer
hiln to Table 24 on pagor22. (,3) Refer him to qUestions 2-12 and 2-13, page 23,
and the-paragraphs following. 04) It' his problem is that he does not understand.
contingency tab1N, have him review Excursion 2-2 on page 67.

Conctructs an appropriate table foreollecting data.
L. 10

.ilie student applies the rule for- tabulating a continuous and an either-or variable..
1

1

,
Studen Action: Constructing and labding a two-way table-in which one dimension,

_ .

either. columns Or rows, represents the possible values of one variable and theiother
dimension, either columns or rows, represents the possible values .of., the other
variable and in which .twso rows or columns are labeled with the possible values of
the either-or vaiiablc. and more than iwo colurnns or rows are labeled with the
ranges of the continuous variable that tall into that data goup.

and C:
CONTINUOUS VARIABLF
VARIABLE Either .Or

( inore,lhan two
intervals in this
column)

PerforMance Check A: Joyce wants to find out whether a relationship exists between
a person''s having a driver's license apd school. Construct a table for
collecting these, measurements.

Remediation: ( 1 ) Check the student's anwer toProblem Break 2-3 on page 13. (2)
See Remedimion'IV-02-Core-15. (3) See Remediation 1V-01-Core-I h.

Iv
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Cleans up the work area' at the close of class.
ft

fhe student chooses to'close the laboratory activity periiod promptly upon receiving
notification of the time to do so.

Student Action: Ceasing the ongoing laboratory activity when .notified ofthe time,
returning materials in usable', clean condition to storage, and participating ih work
area cleanup, on at lea.st three separate occasions when (icing observed by The teacher

without his knowledg
,

T cher'Alote: The opportunity lOr assessment of t ls ol.)jecfrve arises almosteve,rY
%%Jay ditrinFethe course or regularly assigned lahoratory\ictivities. Use a few tninutes

..,.. pl..tiiss Oble- for tHoup instruction early in the school year, and almost every week
.,....,. i.'oriiiiki*inent.; to discuss the role of the student in OW ISCS learning environment.
.. ...k.r.co'coViii0, per-on'al responsihility...in the student, dis.c.uss the reis-ir his clos-

...... top, 11K.%-ift.'tiviA:ies Prompily (ip %-alloWIiine for himself and Miters for kih-dosing

. adiailiCs),:,,,raOrninripaterials.to storage in clean 'condition (to fa-ciliNtate their use
. . . ,

'.1iyLeothers); in() varkcVa4ing. in Aea *lumps (to letA.the at ea as cleziy as he found
.... A

it ) . ...:: .' 4 ' ' 9' .. '''-' .'' ' 6....\ - ": ..' " .2.,. . . .
... 11%, ",-..: !*.--:.. .;.. . , N. ...,

. ..
.... ,, '. 4

- ' t .f.' ," ! ik

t

- ,..,:. ....... -,.4.--..,---,,
, -. .:, . .

'.. .,.... -.....- ::
A

. ' LA V '
; .... t, A . VA .\

k. *V.`. : i
:Z.VA' A A
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" .

Performance Check A: Your teacher will obserye you for this cheek when he can.
os

. _
..

r'. .Remediation: ( I) If a-student fails to accept this, responsibility, approach hiiii
individually and review .the reasons foli his acceptance of it. Empha'size the social "
responsibility for cooperation in the learning environment far file good of-All stu-
dents. Point Out UAL he has received the benefit olter students' provisions for
others as well as for themselves. (2),I5o not, at first, giest that he May lose his

:-

privilege's unless he cooperates. But if he doesn't coo rate °after you observe his
behavior several times, ask him if he can suggest a proper penalty. (3) An alternative
remedy may be to re est him to assist in the process of overall- classrodm accounting
of. the motel-hits for a 'ridd of time until he recognizes the importance of the stp-
dent's rdle. (4) Do .not -e extra cleanup as a penalty for not cleaning Lip prOPer)y.4,
In other words, don't use soniething .as a penalty that . you wpnt done willingli.

IV
1

re
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Cooperates with lab partners.

'The student chooses to coopeWt with fellow students in the laboratory.

Student Action: Being polite, waiting_ his turn, liging orderly when moving about,
and observing the right oi his classmates to work without being unnet7essarily dis-
turbeck when observed without, his knowledge by the teac er or another designated'
person on at least three occasions.

I.

Teacher's Note: The.capportunity for assessment of this obje tive arises almost every
day during the course of regularly assigned laboratory activit es. Use a few minutes
of class tittle at the beginning ofi,- a session for a w9le-group iscussion early in the'
school var and several time's later on to discuss the need for c operation withIltnd
consid.eratidn of other students. Some part iiular points for disctrsion include being
polite, waiting patiently. not making bthers wOit longer than necess iry. being orderly
when movjng about. and observing the right of others not to be disturbed.. Talk
about each-student's ajcepting the personakesponsibility for his own behaVior in

. , .the group situation.

Performance Check A: Your teacher- will observe you for this che.ck when he can.
,

Remediation: ( I ) If a student -fails to accePt any of these responsibilities, approach-
him privately and review the reasons for his lack of cooperation with hi4 faow
students. Suggest that he pay some attention to changing his behavior to more
acceptor* standards. (2) Find out if* the student feels thift hc is behaving in a less'.
than acceptable way. Irso; ask Aim whether he feels sowe penalty should be int..'
posed and what he thinks a suitable penalty would be.

0.4

.41

Returns equipment promptly to storage areas..

The student choiises to show personal respdnsibility for returning laboratork equip-
ment ptomptly to the proper storage places aS soon as it is no longer needed, during
the class period, and not just at the end of the period.,

6
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Student Action: Returning equipment and materialsno longer needed to the proper
storage places on at least three occasions w in observed by the teacher or anothert
designated observer without his knowledge o being checked.' I

I

I

Teacher's Note: This objective may be assessed ak any time the $tudent is responsible
for learning activities requiring the use of equipment and siipplieis. Use a few minutes
of class time for group discussion .of the reasOns for returning equipment to storage
areas promptly when it is not beineused by the student or by his group. .The reasonS
include (I) the short supply of .certain itenis and the need to cooperate.,with :others,
(2) the chances of- equipment's being-'misplaced, (3) the.- p.ossibiiitjt ii:f .aecidental
damage to equipinent, and.(4) the greater opportunity forpilfiaage.tiy.an irresponsi-

e.

ble student when things are,disorganized. .
.

Performance.Check A: Your leacher will ObserVe yon for this check wlkii he can.

Remediation: In a private cOnference, discuss the reaSons for the student'S coopera-
tion in this request. Ask for that cooperation. Ses also Remediations (1), (2), and
(3 ) for IV-0 [-Core-18.

,
Responds to text questions.

The student chooses to write it his Record Book- th0.answers to 90% or more of the
text hook questions.

Student Action: Exhibitiqg the written responses when requLsted to do so. At

least nine out of ten questions should have responses, be they correct or incorrect.

Teacher's Note: It is intended that this objective be assessed*throughout ,the year.
Such a check provides opportunities to encourage Students ty- work nearer their
'capacities while remaining independent of the teacher': Use a few minutes of class
time for a group discussion of the reasons for writing the answers in the Record

-Book. Writing in the Rkord Book serves ( 1 ) to help the student .think -through what
he sees and does. (2) to Preserve ideas for future reference, (3) to make a record of
.the student's progress through the cow. (4) to provide the teacher with a source of
input for analyzing the student's difficulties and progress. and (5) to help thostudent
learn the background ideas for ,conceptual understanding. Writing ip the Record
Bmdils -in": writing in the text is "out."

Performance Check A: Your teachey will observe you for this check wh en Aeftcan.

Remediation: ( In a .private conference. discuss with the s t . the ideas
enumerated and ask why he chooses not to write the 4,nswers. (Perhaps he cannot
write!) Evaluate his reasons and counsel him accordingly. Encourage him to follow
the pattern or hih clasgmates and set down ideas.as they are doing. (2) ilave
read "Notes to 'the Student," pages viii and ix tn his text. (3) Follow up in a

few days to determine his actions.

Iv
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Shows.care for laboratory materials.

The saident chooseS to show proper care and use of ISCS laboratory materials.

Student Action: Using the materials only for their intended purpose or requesting
Permission to do other specific experiments with them when being observed without
his knowledge by the teacher or another designated .Nrson on three or .more occa-
sions.

Teacher's Note: This objectiVe may ho assessed at any time that the .gtudent. is
responSible for a leming activity in which equipment .and supplies are required.
Use a few minutes 'of class time for a whole-group discussion of the reasons for
handling laboratory materials properly. Such reasons include: .(1) If damaged, they
are lost to use by students'who need them now. Short supply means waitMg in line.
(2.) They cannot readily be replaced. Replacement usually takes several moNthS at
best. (3) IF materials are handled properly, they may be used for other than regular.
activities (with the permission of the teacher, and after making a proper request

Performance Die& A: Your teacher will observe you for this check. when he can.

Rerpediation: ( I In a private corilerence. ask the'student why he chooses to ntis-
handle equipment. f Hp him to evaluate his reasOns, And ask for his cooperation
in the ['idyll... IF he agrees, reassess the objective .later. (2) II after the con ferenCe he
still does not agree. ask him if he feels that he should he.penalized.and what he thinks .
should be an appropriate penalty. (;ive him another opportunity for compliance.
(3) If he is still uncooperative, apply a penalty for mishandling equipment. This may
mean denying him use or the equipment einier temporarily or permanently or taking
some other suitable actiim.

IV
I.

Exc

1

a.

Selects the metric measurement closest Jo the size or ail. aiject.

The student applies the relationships that a meter is slightly longer than a yard. a
centimeter is ahout half an ihch long, and a milhmeter is ahout I /25th of an inch
long.

Student Action: Selecting the appropriate measurements.
A: I. b. 1. d

I . -a. 2. f
I . . h, 2. b

,o



.Performance Check A: .

1. Suppose you meastired the length of the school's football field ( 00 yards).,
in metric units. Which of the measuremeflts giverkbitlow would be closest to
your measurement?

a. 9.1 cm d. 9.1 m
b. 91 in e. 9 1 cm
c. -91 min f, 9.10 m

2. Suppose. you measured..the thickness of your 1SCS textbook in metric.
units. Which of .the .:measurements given below wpuld be closest to your
.measurement?

a. 70 mm d. 7111111

1)..7 in e. 0.7 nun
c. 700 F. 7 cm

Remediation: I.) Review the student's answer tO question 8 on page. 6 I Of E'xeursion
1-1. (2) Keview his answer to Self-Evaluation 1-3.

Measures length in millimeters and centimeters.

The student applies the concepts that the number% of small scale-divisions between.
two points is tle chstance between these points in mm alid that 10.mm make up 1 cm..

Student Action: Stating. the distance correctly to within 4± mm (0.1 cm)
A: I. 2571-1 mm, 2. 5.9 ± I cm
B: I. 2.5 ±. I cm, 2. -59 mm,
C: I . 8.4 ±. 1 cm, 2. 59 1.1 mm

Per.formanie Check A:

MM..

4

I
11111111111p 11111904111

5 6 7

'q.

10 11 12

I. What is the distance hetween A and fi in millitheters?
2, What is the distance between B and C in centimeters?

fi
13 14

Remediation: ( I ) Check the student's answers to questions 4, 5. and 8 on pages 60
and 6 I . ( 2) Check- his answers to the Checkup on page 62. (3) Check his answer to
Self-Evaluation 1-3. .

15

States a reason for Jifferences in the last dechnal places of repeated measurements.

:File student applies the concept that." when the last digit of a measurement is esti-
mated, the last digit will vary.

,
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. .
Student Action: StAMg_ that .probably thijast.digit iffag estimated and the notion
that etiinatecdigits will yafY.

Perfor ncé Check A: Art 'measured the. width otii a board as 20.45 cm.., Peggy
measured the same boatd with the same measuring' device anci reported it to be
20.42 cm wide. What -is the most likely,Feason.for the difference in their measure-
ments?

-
Remediation: ) Review the student's answer 10 question 6, page 61, of Excursion
1-J. (2) nave him 'read t.he paragraph tiellowing question 6 on page 61.

Calculates the average of measprements.

The saident applies, the rule that an average of a group pi numbers may be found.by
adding together all the numbers and dividing their sum by the nuMber of numbers.:.

Student Action: Calculating the average- to within ±0.1 cm.
A: 6.2 -±0.1 cm
B: 5.4 ±0.1 cm
C: 4.8 ±0.1 cm

a

Performance Check A: Calculate the average of the fol owitig measurements to one
decimal place.

2.6 cm
4.9 cm
9.2 cm
8. 1 cm

Remediation:"( 1 ) hfer the studInt to page' 64 of Excursion 2-1. (2) Review 'his
answers to questions. 3 and 4 on page 64 of Excursion 2.-1. (3) Review his answer
to Sell-tvaluation 2-1. (4) Ilave him do an alternate check.

Rounds.off numbers to the 'nearest whole number.

The student apiplies the rules that if the digit to be dropped is 5'or greater, the digit
is dropped and 1 is added to the digit to the left of it and it' the digit to be dropped is
less than 5. the digit is drppped and the digit to the left of it remains the same.

Student Action: Converting the decimal. numbers to whole, nanbers- correctly.
A: 1. 1.14-.

I. 241.
C: 1. 114.

2. 865, 3.. .292. 4. 360. 5.',526
2. 6473. 919. 4. 596, 5. 627

2. 649, 3. 199, 4. 956, 5. 270^



Performance Check A: Round off the following measurements to the nearest whole
number.

1. .(14.2 cm
2. 864.6 cm

-3:111)1.9 cm

4..359.5 cm
5. 526.0 cm

Remediation: ( I ) Refer the student to rules .1 and 2 on page. 65. (2) Review with
him his answers 'in Table 4 on page 66. (3) Have hiM do an alternate check;

Uses experimental data to relate to an Mvestigated variable.

The student applies the cancept that experimental data can be used to evaluate
:statements only when the statements relate to the investigafedl/ariables,

Student Action: StatMg t;!::t the data can be used to judge the correctness of the
one statement that refers-directly the measured variables and cannot be used to

.

judge the correctness of the other statement and the effect of the concept.
A, B, and C: 1. Yes, 3. No

Performance Check A: Sally measured the handedness of each of her classmates.
She separated the results for the boys and girls. Her (luta areshown below.

_

HANDEDNESS

Lli 1(I1 Totals

Boys 4 10 14

Girls 3 12 15

Totals 7 / 29-

Suppose someone made Ihe statement that girls are more likely to be left-handed than
boys..

Could you use Sally's data to tell if the statement is correct?
2. Explain your answer.

Suppose someone., else said that boys are more likely to be right-eyed than girls.
3. COuld you use Sally's data to tell if this statement is correct?
4.-Fx plain your answer.

Remediation: ( I ) Review.thestudent's answer to question 6 oil' page 69 of Excursion
2-2.. (2) Review his answer to question 7 on page 69. (3) If he has difficutty answer-
ing 'part 2, have him ieild the paragraph following question 7 on' page 69, and review
with him his answer to question 8.

41.
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Chapters 3 thru 5

Excursions 3-1 thru 5-.1

. .

4*.

Performande Check

Summary Table

,

,

Objective Number.
.

Objective Description
.

.

. .

IV-02-Core-1
.

Indicates variables as cOntinuous or either-or
.

.
.

-1V-02-Coreiti..... Defines the term range operationally in a statistical context
.

.

' IV,-.0tore-3 Calculates the range of a set of meaAgergents
.

IV-02-Core-4
,

.

Defines operationally the mean of a set of measurements
.

.

.

IV-02-Core-5 Calculates the mean of a set of measurements . .
. ..

.

IV-02-Core-6
.

.
.

States the definition of mode
"

I V-02-Core-7
t

Selects the mode from measurements
.

1V-02-Core-8 Constructs a histogram

I V-02-Core-.9

_

States why data are arranged in histograms or other graphs/ /I V -02-Cort,10 Groups data in fifths
._

..

IV-02-Corel 1 Explains why experiments are often repeated many times ,

I V-02-Core-12 States a reason for repeating measurements and averaging them
.

.

IV-02-Core-13

,

Calculates the mean and compares a value to it
.

. I V-02-Core-14 States why the mean may not appear in the values of the sample
1

IV-0-Core-15 Explains what is meant by an average (normal) person

I V-02-Core-16 . States the information needed to draw conclusions from a single measurement

I V-02-Core-17 Judges the necessity of closed eyes during hearing- and touch-sensitivity tests .

. .

I V-02-Core-18
..

! Calculates the mean error
.
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Objective Number
... . .

Objective Description - '.
' I .

.

a

IV-02-Core-19
. .

States the usefulness of a mean error calculation
.

IV-02-Core-20
.

,

,

Calculates the mode error . .

u

.

IV-02-Core-21
,

4 -
.

States why researchers are concerned with similaritie .

IV-02-Core-22 States whether the characteristics of an individual are obtqinable from group data
.

IV-02-Exc 3-1-2
_

, .

Selects and names the proper points used to convert a histogram to a line graph
.i .

IV-02-nc 4-1-1
.

Measures angles

IV-02-Exc 4-1-2 Constructs angles with a protractor
, a .

IV-02-Exc 4-2-1 States the advantages of different eye locations for different animals

IV-02-Exc 4-3-1 States why particular fingerprints didn't match standard sets . .

IV-02-Exc 5-1-1
-

Explains why sampling techniques are used to measure group characterisitcs

IV:02-Exc 5-12
..--

Selects a graph of a normal curve.
.

IV-02-Exc 5-1-3 Selects the typicdl curve.for continuously varying human traits .

I V-02-Exc 5-1-4

....-
.,

Defines random sample

IV-02-fxc 5-1-5 : States wh'y a random sample is desirable

IV-02-Exc 5-1-6 Regognizes whether a sample is randbm Or not
. .

IV01-Core-2R
,

.,
States the two questions that an operational definition answers

.

.

IV-01-Core-6R Selects the test way .to measure a human variation .

,\ .

', IV-01-Core-9R V

.
.

States a description of a feature thlt shows continuous variation
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Objective Number Objective Description .
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, IV-01-Core-10R Defines either-or features
.

.

IV-01 -Core-1 I R

..

Labels variables as continuous or either-or variables
. .

.

.

IV-01-Core:17R
.._

ConstruCts an appropriate table for collecting data
. .

IV-01-Exc 1-1-2R Measures length in millimeters and centimeters
. ,

ti
IV-01-Exc 2-.1-1 A - Calculates the aver'age of measurements

.

.

.
.

.

.
.
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...-
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C re

Indicates variables as emitinuous'or either-or. .

'The student classifies a pair of words as representing. a continuous or an either-or
variable. VI

Student Action: .Indicating the variable as an. either-or varia6le if only' two wilues of
The variable are possible and-as a continuous variable if many different values are
possible.

A: I . continuous, 2. either-or, 3. continuous, 4. continuous .

B: 1. continuous, 2. either-or, 3. either-or, 4. continuous
C: I . either-Or, 2. continuous,' 3. either-or, 4. either-or

Performance Check A: State whether .each of the pairs of.words below represents a
continuous or an either-or variable.

Tall or short
2. Alive or dead
3. Dark or light
4. Skinny or fat

.Remediation: ( ) Check the student's answer.s' to questions 371 through 3-3 on page..

25. (2) Check his answers to Self-Evaluations 2-2 and 2-4. (3) If he is -unable to
answer the questions in ( ), refer him to the toli, of page 21. (4) Ask him to list two
examp1,6s of each kind of variable.

Defines the term range operationally in a statistical context.

The student recalls an operational definition for the term range used in a statistical
context

Student Action: Stating tht- effe'et of the (lefinition that the range of a set of meas-

urements is the difference between the largest measurement and the smalle'st
-measurement

,

Performance Check A: Will's data haven very wide range.. 'What is .an operitioual.
definition for the term range as it is used in that sentence?

Remediation: ( I ) Refer .the student to the second and third paragraphs on page 28.
(2) Check his answer to question 3-7 on page 28.. (3) 1.1 lw Itas difficulty with
operational definitions and a Level I textboOk is available', have the student 'review
NO I 1 of Chapter 2.

\

Calculates the range of a set' of measurements.

The student applies the definition of'the range of a set of values.



Student Action: Reportin& the range as the difference be.tween the largest value and
the smallest vaye,.

A: 21
13: 55

. C: 26

Performance Check A: Bill measured the number of push-ups tI,e boys in his class
could do. His data are shown below. .

STUDENT . NUMBER OF
PUSH-UPS

STUDENT
.

NUMBER OF
PUSH-UPS

Fred 6 Oscar 15

Charlie . i- Thin 7.

Doug 12 Roger 4

Henry 3 Jim 13

Tim 9 Carl 18

What is the range of his measurements?

Remediation: (1) Check the student's answer to Self-Evaluation 3-2b. (2) Check his
answer to question 3-6 on page 28. (3) Have. him read the second and third para-
graphs on page 28. (4) Have him che.ck the Remediation for1V-02-Core-2 where the
operational definition of range is discussed. (5) Have him do an alternate check.

ore
3

Defines operationally the mean of a set of measurements.

The student recalls the operational definitiOn of the mean of a set of measurements. IV
Student Action: Stating the effect of the definition that the mean of a set of num-
hers is'thesum of all the numbers divided by the number of numbers.

Performance Check A: Give an operational 51efinition for the mean of .a set of
measurements. ........ . Core..
Remediation: I ) Refer the student to the paragraphs following question 3-7 on page
28. (2) Check his answer tO qu6stion 3-8, page 28, and' review it with him. (3) Re- 4.
view his res.ponse to Self-Evaluation 3-2d with him. Have him correct his response to (

this check. (4) If he:has difficulty understanding the meaning of operational defini-
tion and ISCS Level I. materials are available, have him review page 11 of the Level I
text.

Calculates the mean of a set of measurements.

The student applies the rule. for calculating the mean of a set of measurements.



Student Action: Reporting the mean correctly to the nearest whole number, as
found by dividing the win of all the measurements by the number of measurements.

. A: 15 seconds
B: 15 seconds
C: 20 seconds

Performance Check A: Tom measured how long it .took each of The boys in his class
to run 100 meters. His data are shown below.

STUDENT TIVE (in sec)

Henry .. 15

Pierre .13

Roger 16

Rich 14

Chris 14

Bill 19

Fred 13

Mario I 7

Calculate the mean of his measurements to the nearest whole number.

Remediation: ( 1 ) Check the student's answer to Self-Evaluation 3-2d, (2) Check his
answer to question 3-8 on page 28. (3) Refer him to the paragraphs following
question 3-7 on page 28. (.4) Have him read pzige 64 from justbelow question 2 to
the bottom of the page. (5) Have him do an alternate check..

States the definition. of ?node.

The student recalls the definition of the mode of a set of measurements.

Student Action: tSJIting the notion of the definition that the mode: 'Of a Set of
measurements is that measurement which occurs most.often.

Performance Check A: What is meant by the mode of a set of measurements?

.4
Remediation: (1) Refer the student .to the paragraphs f011qwing question 3-9 on
page 28. (2) Check his answers to questions 3-10 and 3,11 on page 29. (3) Have
him eheck his ansWer to Self-Evaluation 3-2c. DiscusS it with him if necessary.

IV
Selects the mode from' measurements.

The student applies the concept that the mode is the measurement that occurs most
often in the data set.

0



. Student Action: Reporting the mode correctly.
A: 6 hours
B: 4 hours s.

. C: 15 hours -

Performance Check .A: Barbara asked her classmates, to keep track of the number of
bours.of television they watched in a week. Her data-are shown. below.

SnDENT TIME

,
(in houis)

STUDENT TIM E
(in hours)

Nick- 1
_

,
Jean 1

Wendy 7 Doug 6

J oyce . 5 Sheila 4

Bob 0 Mike "23

Henry 6 hruce 11

Janice- , 8 Cathy 3

.,
What is-the mode of this set of-measurements?

Remediaiion: See the Remediation for

Constaicts a hiitogram.

The student applies the pro&dure for constructing a histogram.

Special Preparations: Prepare a grid for the student or duplicate the apPropriate grid

from the end 'of this book.

4.

Student Action: Constructinz the appropriate histogram, following the procedure

wliVeli includes (I) labeling and numbering the horizontal ax.i4'.so that each data

group is the sank .width, (2) labeling and numbering the vertal axis so that each
Sc:ale division repr'esents the same number of individuals, an4 (3') constructing in each

of the-columns a vertical bar representing a data 'group whote- height , as measured by
41"

the vertical scale, corresponds to the number of individuals in that data group.

A: (t) 8

0 6
f-
cn
u. 4
0
cc

co 2

70-79 80-89 90-99. 100- 110- 120--. 130- -140-
109' 11.9 129 139 149

'WEIGHt (in pounds)

lo \

Iv

re

I

060



B:

C:

6

4

50-52 53-55 56-58 59-61 62-64 65-67 68-70 71-73
HEIGHT (in inches)

10

2

1-5' 6-10 11-1518-20 21-25 2630 3135 36-40
NUMBER OF CHIN-UPt

.

Performance Check A: Hank measured the weight of each student in MS. class. His
table of data is shown below.

WEIGHT
(in pounds)

NUMBER OF
STUDENTS

70 - 79
,

1

80 - 89 4

90 - 99 6

;10() 10g 9

110 119 - 5

120 - 129 3

130 - 139 ;"..

140 - 149 2
..

Get a piece of graph paper from your teacher. On it, construct a histogram of
, Hank's data.

.Remediation: ( 1) Refer the student to Figure 3-1 on page 26 and to the first and
second paragraphs on page 27. (2) Check with him -his answers to Self-Evaluations
3-:1 and 3-2..

1 0

J.

'Jr:,



States why- data ate arranged in histograms or other graphs.

The student recalls the reason that, data are often atranged in histograms or other

kinds of graPhs..
4.

. Student Action:- Responding to the effect that graphs or histograms make patterns

in the data eaSier to see.' ,

Performance Check A: Why are data often 'arranged in histogrAns or in other kinds

of graphs?

liemediation: ( .1) Refer the student to the first paragraph on page 31. (2) Refer

him to the last paragraph .on page' 32: 13).Have him explain' how graphs fit the say- 4

ing "One picture is worth a thousand words," which is quoted on page .71,

Excursion 3-1:

Groups.data in fifths.

The student applies the procedure ansgrouping data in fifths in a blank sample table.

. Student Action: Completing a data table by '(1) dividing the range of the data by
five and raising tile quotient to the next whole. numberto determine the number of

units (N) in a fifth, (2) finding the lower limit of the bottom fifth (group) by lower-
ing the lowest ,measurement to tile preceding whole number, (3) finding the lower
limits of each of the fifths by successively adding N to the lower limit of the bottom
fifth, (4) finding the upper limit of each of' the fifths by adding N - 1 to the lower

limits of each of the fifths, (5) writing the upTrOr and lower limits of each fifth in the

aPpropriate column .of the' table, and (6) countIng the total number of measurements

that fall into each fWth, anti recording them in the table.

A, B, and C:
FIFTH LIMITS OF RANGE

FOR THAT FIFTH
NUMBER OF
INDIVIDUALS

3

4

5

-
_

,

54 57 .

58 61

62 - 65

66 d9

70 - 73

,

c

,

3

14

8

' 2

3

.

.1

t.



Performance Check A: Henry measured the height .01 all the students in his dass.
His measurements in inches aie shown below. ..

59 73 58 61 71 58 59 63 70 'A60 62 60 ,..5.8 . 65 .62
64 61 43 54 67. 55 61 64 62 68- 57 60 59. 58 61
e7onstruct a table like the one *below, and group Henry's data in fifths.

I. FIFTH limas OF RANGE
FOR. THAT'F1FTH

. .

NUMBER OF
.INDIVIDUALS.

1

2

3

4

5

.

.
.

.

..

.

5

Remediation: I) Refer the student tO Table 3-3 .on -page .31. (2) Check the stu-
dent's answers to questions 3-13 through 3-17on page 32. (3) Check his ansWer to 1-

, Self-Evaluation 3-2. ,,

Iv

1 1

Explains why experiments an! often repeated many times..

The studont recallslhe reasonthat experiments are often repeated many tinies.

Student Action: Stliting in his anSwer the notion either that it is e.asier to see a
-pattern in the data when there are inOre data.or that experiments are often repeated
to chuck t he. results for accuracy.

Ore Performance Check A: Scientists will often do an Aperiment, collect sonie data,:
and draw a conclusion from their data. Then they will repeat the experiment, col-
lecting even more data. Why are experiments often repeated many times?

'.

Remediation: (1) Refer the student tO the last paragraph_ on page 32. (2) Have him
review 'Self-Evaluation- 4-1. Then ak him if the. same- thing .could be...trne'of one:
experiment that is true of one trial or measurement.

States a reason for repeating measurements and 'averaging them. ;i

The student recalls the reason for making multiple measurements imd averaging them
when doing ab activity.

Student Action: Re'sponding, in effect, that the effect of.mors unique to individual
measurement are reduced by repeating measurements and:averaging them:

itPerformance Check A: You made three measur ents of each student's peri h eral .,
vision and averaged the measurements. Why did ou make threemeastirements..and
average them instead.of moking only one measurement?

.1



Remediation: (1)- Check the Student's answer to Self-EvaluatiOn 4-1. (2) Rave him

read the last paragraph on page 32. (3) If a Levê1.1 teXt is'available, have tbgXudent

review the paragraphs at the bottom of page-357. I ''--

Calculates the mean.and compares a value to it. ,..

The student applies the procedure for comparing:a value to the mean,.whichincludes
calculating the mean for the data, comparing the value with the mean, and Subtract-,
ing the mean from- the specified value to determine the diffeience.

Student Action:. Stating Whether the specified value is above or below the mean and
how far above or below the mean it is.

A: I abq,Le(mean 6,6), 2. 1.4

B,: '1. above (mean 11.1), 2... 3.9
C: 1. below (mean 11.6), 2. 2.6

f
Performance ChecicA: The studentsmf Bell Junior High School wer:e selliu pizzas
to raise money for the school bantl. .Cindy was in charge of keeping the records for
her team. The number of pizzas each student sold is shown below.

STUDENT NUMBER OF
PIZZAS SOLI)

Harold 8

Jim 4.

Bert 9

Karen 6,

Lloyd' .. 23

Hank 2 -

'Norma 0

Dennis I

Ted ..o5 .

Rick 8

)

I. Es the number of pizzas Harold sold above or below the mean for the
whole class?
2. HOW far above or below the mean is it?

Remediation: (I) Review the student's 'answers to questions 4-4 through 4-7 on
ptfge .36.- -(2) necessary., refer the "stOdent to page 28 to review how to calculate

the mean. (3) If you conclude that his error waS simply an arithmetic error, have

hi(11 either Correct his liaWake or do an ahem* check,

ore
13

Sikes why .the mean may not appear in the values of the sample.

. The student applies the:concept of the mean ValueMf a set of numbers.

,

,105



A

;..

Student Action: Stating, in effect, that the mean is a calculated value based on a
set of measurements and may not correspond to any measured value.

Performance Check A: Janice had a pair of white mice that occasionallY produced
reoffspring. She kept track of the number.of baby mice in each litter. I-ter data are
shown below. :

LITTER
NUMBER

NUMBER OF
BABY MICE

1 4
,

2 3

3 6

4.

5 , 3

6 6

Total 30

( Mean .

,

11

How is it- possible for thei mean. litter size tO be 5 although there was no litter.with
-5 mice in it?

Remediation: (1) Refer the student to page 28to 'review the concept that the.mean
is a calculated value. (2) Refef him to the last paragraph On page 36. (3) Remind
him that the average family is said to -have 2.5 children 'and ask him how. many
families he knOws that have half a child.

Cor
15

Explains what is meant by an average (normal) person.

The student applies the concept that a particuldr person's tfaits ar
average.

.1

/I

*StudOK.Action: 'S.4iting1 in effect, that the tratts of a particularApsbn tend to be
aronnd the mean of ihe population but not exactly the rnea

:

PerformanCe Check.A: Your text states. that. "perhaps the best example of an aver-
age [ nortnal] person is someone whose characteristics are not. average." Explain:
what is'ineant by this statement.

. Remediation: ( 1 ) Refer the. student to the last paragraph oti page 36. (2) Note that
. thy characteristics .referred to in* the check are continuous quantitative variables
(example: weight), Rot qualitative'variables (example: eye color).

S.

,
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Stites the information needed to draw conclusions from a-single measurement.
e

The student applies thq concept of the need for more than a single meaStirement o.r

piece of data in order to 4raw conclusions.

Student Action:I Answering negatively and, in effect, that at least the mean or range
of possible values must be.know: s

Performance Check A: Dr. Jansen measured, a certain womr, He found that it was
5 cm long.

. 1.: Based Onl; on the data al:tove, is it 'possible tO deterine if the wor
large, tnedium,- or small? .

2. Explain the reason for your answer.

Reniediation: ( 1 ) Ask the student if he can answer question 4-10 page 40 before.
he has answered'Auestion 4-9 and why. :(2) Ask .the student to .anvr the-f011owing

qUestion 'and then discuss it .with him:. , : .

The mean length .of a certain ,type, of whale is:16 meters. The smAest adult .ever

-4 caught was' 10 meters long, and the fargest.was 21 meters.long..- Is an 18-Meter Whale

of that type a-Smalt, mediuin, or large-one? ..How do you know?
,

Judges the neceosity of closed eyes during hearing- and touch-sensitivitY tots.

The stbdent applies the Concept that the sensitiyity of a.particular sense can be .tested
only in a situation where it is impossible for the person rito Use his other, senses.

. .

Student Action: .Responding affirmatively:and with .the. essence of the conceptthat
people often use two or more.senses to detect asgim.uluS and then Cannot. tetvwhich, ..

sense detecte.d the stiniuluS. .a.
. 0

.---.
.-

-PerforMance Check ".. V'stei sevefpt VtUdefits for touch sensitivity°, .6k-10, also

_tested .their -abilitY to locate' Objects/Cy hearing. During these tests, the *stUtidnts

were told to ked0 their eyes clOsed. , -'.
1, Was it necessary for tliem-to ke'ep their eyes closed during the tests?

2. Explain youranswer.

radiation: 'Review the student's 'answer :to Self-EValuation 4-2.

Calculates the mean error. ....
. . :

_ .

The student applies the procOdure for calculating the mean error.

Student, Action: Subtracting the .true value from the estimates to find the error's,

actdirgi the-absolute values of these errors, dividing this gum by the nuiliber of esti-

mates, and reporting the mean error correctly wit m ±-j%.

A: 1 4.:6
,

B: 12.2
C: 14.6,

LO 7
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Performance Check A: Tim put 85 .beans.into a glass jar.. Hp asked ten different
people, to estiMate how many beans Were in the jar. Their estimate are shoWn
below.

NAME, ESTIMATE

Gary .105'

Heltiff 75

Karen 93

Brian. 5.8

Ruth 69
Ralph: .95.

.,Carol
/ 80

.Gerry. 73..

- Pat. .. : 120

RiOard ' 88.

o-

: A

lo

What is the mean;error of these estimates'? Show your calculations.

'Remechation: ( 1 ) Check the student's answer to question 4-23; page 49. (2) Refer
him to the following sample problem.. .

Sample -Problem;-
The f011Owing problem and its solution show how to calculate &Alp. :error from

data. This problem should hefp-you to understand better the'concept of Mean error.
The values in the left-hand column represent estimates of arqiiantity, 'Your main'.

concernis'(1). to know hbw .Close each one'of the esiiates is to the actintl:kabsolute)
:value and (2) to determihe hoW accurate these estimales are: The mean is !O.'

AbovIcA,;"7:.

ESTIMATES pV..
1A QUANTITY

DIFFERENCE
FROM THE MEAN

ABSOLUTE VALUE,
OF THE DIFFERENCE

10 0

12 +2 2

8 -2 2

4

16 + 6 6

6 -4 4

14 +4 '4

24

".;

;.



There is .a to.tal of seven mes ems. ents. If you add up the absolute values of the
diffetenc6 and di.v.ide by the pumber of estimates or measurements, you get

Oa.

o --. n

.Ch

24
Mean error 3.4

le steps to calculate the mean error are, .
subtracting the true value from the estiMates to,fin4 the error, .

b. addiag-the absolUte values of tiVse errors, and. .
.c. finding tile mean .error by dividing the sum in line b by the number of

estimates.

4States the' uSefillness Of a melin t:tror.calculation..

. r. 6
.. .

s Th e. studuagenerates.an explanation- for the tiselld.nev of Making a mean error cal: ,
ciliation when carryirrgow an investigation.

: c -.-..
. .

. : . . _ _

-.
Student Action: Stating, in effect, that the moth error proyides a good measure of
the extentof the vgiation within the data. 1

.
,

Perfoimance Check A: -You had several pedple estimate when one ..minuts. lad
passq(l. Ykiii then calcuhit. d the mean,crror ofett*r estimates. hy is the mean
error of. tneasurements -calcul d? .... . ...e,

Remediation: ( I ) RevieW the student's answer to question 4-23 on:page 49. (*2) Have

hiM work-the -folloWing sainpie problem Then explain the usefulness of calculating
....

. -

' the mean error i'dr data.

..Sample Problem:
The 'values in the table below are Atimates of a quantity. You are to find out how-

accurate these eStimates are: The mean is 10.

A

FS'IlM AMP
QUANTITY

DIFFERENCE
FROM MEAN

AgSOLUTE VALUE.
OF DIFFERENCE.:_

10

12

8

4

16

6

1 4

11

0

+2

-6

+6

-4

+4

0

6

6

4

-4

Total 24

.

.0
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There is a total of 7 Measurements. If you add up the absolute values of the dif-
ferencesAnd divide by the numbei of estimates or measureffients, you get

1

24
Mean error =:: = 3.4

7

Would the range of the vAlues in the "Estimated Quantity" column be smaller Or
greater if the mean error were 1.2 rather than 3.4? Disc.uss your answer with your
teacher.

IV

Cor

.4

Calculates'the mode error.

The student generates the procedure for finding tte mode error.

Student /-ction: Subtracting the Actual value from the egtimates to find the 'errors
and reporting the 'mode error as the absolute error which occurs most frequently.

A:. 3'
B: 1

C: 6

Performance Cheat( A: Harry tested several students to see how, accurately they
could estimate when 15 seconds had paskd. his data are shown belOw.

STUDENT ESTIMATED TIME
(in seconds)

Jim

Susan

Nancy

Frank

Carol

John

Sally

. Mary

Wes

George

.

.

4

''

12

14

9

21

13

18

17'

12

16
w

,

.

,

What is the mode error for the time sense of these student$?, Show your calculations.

Remediation: (1 ) Check the 4tuderit's answers to questions 3-JO and 3-11 on page
29 (calculating.mode (2) Check the. student's answer to luestion.4-24 on page 49.
(3) II the student ea ot solve the problem Ile&:ause he does not know how to calcu-
late mode error, refer him to the sample problem belOw.

0

f.

1 Lb
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Sample Problem:
The following values are estimates of a quantity. The actual value of the quantity

is 12. In ealetilating the mode error, yvou are ihterested in the differences between .
every'estimate and the actual value of the quantity 12. From the columnof absolute
values of these quantities, you select the yalue which occurs most frequently and
identify it as the mode error.

ESTIMATED
QUANTITY

DIFFERENCE
FROM 12

ABSOLUTE VALUE
OF DIFFERENCE

13 +1

418 +6 6

10 -2 2

14

--mmi +5 5y7

15 +3 3

10

Notice that the absolute value is the difference fr in. 12 with the sign removed.
The number 2 occurs more often as the absolute value of the difference (3 tithes)
than any other numbeku. Therefore, 2 is the mode error.

States why researchers are concerned.-with

The Student recalls that many research problems concern groups of' people.

Student Actiori: Responding to the effect that many researchers are concerned
_

about similarities and patterns because the best way to judge what will be best fOr the

greatest number of people is to determine the characteristics of the group.

Performance Check A: In much research about people, the researchers measure pat-
terns and similarities within groups.. .Why are many researchers moN concerned
about similarities than about individwil.differences?

Remediation: 1 ) Have the student read pages 51 and 55. (2) Review his sokition to
'any One.of the problem breaks in Chapter 5.

t,

40
States whether the characteristics of an individual are ob 'nable from group dap.

The stOdent applies the concept that the mean can only be used .when describing the..
characteristieCif the entire group.

t!

I I

IV



Student Actio . Respondiag negatively and to the effect that it is impossible to
predict the aracteristics of eparticular individual from the mean for the group
because the mean is a group iparacteristic and is not specific tO'any group member.

-

Perform ce Check A: Gilbert calculated the mean age of all the students in his
class to e I if years 4 months. Rosalee is one of the students in his class.

1. Using only the above information, can you determine Rosalee's age to the
nearest month?
2. Explain your answer.

emediation: (1 ) Check .the student's answer to Self-Evaluation 4-4: (2) liFfer him
.to the firstparagraph on page 56, and discuss.the.concept that infprniation about the

. individual is lost in the group data. .(3) For, thedefinition.of the mean of a sample,
refer the student to the section following question 3-7 on page 28.

Exc
3-1

1

..i,
.

Selects anci names the proper pothts used to convert a histogram to a line graph.

The student applies the concept involvesk in selecting the points. in a histOgram to use
when converting it into a line graph.. I

Student Action: Selecting the letters in the Amter of each bar top and naming them
as midpoints..

A: I. k; 2. midpoint
B:- I. a, f, i; 2. midpoint

1. c, g, j; 2. midpoint

Performance Check A: Mrs. Hill tested -ier students' reading speed. She plotted ,a
histogram of the dataeollected.

List the letters of the points in he histogram that she should use to change
the histogram to a line graph.
2. What dee these points called?

14

1- 2.

1

8 1/
0 ,

I CC f3
LU
CO

2 4

z 2

4

ab c .

50-74 75-,99 100-124 125-149 150474 1/5-.199 200-224
READING SPEED (in Jectordi per minute) .._ ,

Remadiation: (1 ) Cheek the tudent's ansWer. to gife-s-tion -2 on page 73. (2) DiSeuss
,

Figure 3 on page 72 with him if necessary. '.4

. . / 1 :d4



Measures angles.

The student manipulates a protractor to measure angles by placing the protractor so
that its reference point is at the vertex of the angle, the side of the baseline with the
00 marking lies along ope arm of the angle, and Vie other arnyof the angle'cuts the
arc of the protractor at the point, to be read.

Regular Supplies: I protractor

Student Action: Reporting the size of.eaAangle correctly to within ±-2°.

A:. I. 49 '4-2°, 2. 122 +2°
B: I. 2. 140 42°
C: I. 6041°, 2.. 105±2°

Performance Check A: Use a protraetorto measure .the size of theitwo angles below.#
Record your answers on a separate paper.

Angl e .1 Angle 2

Remediation: (1) Review the student's answers in Table 1, page 79,. (2) Review his

answer to question 3, page 77: (3) If your student has problems using a protractor,
you may find the teacher's notes on pages 7.6 through 78 helpful.

-

Constructs angles with a protractor.

The student manipulates a protraetor'to construct litgles of less :than 180° by (1)
drawing a straight lint), (2) placing the protractor so. that its. Straight edge lies along

, the line and its reference point is at.some marked point on...the line, (3) marking the
angle to be constructed with a dot alOngthe arc 9f the protractor, and (4) drawing a
line joining the marked point and the dot.

,.

Regular Supplies: Iprotractor

Studerlt Action: Constructing each angle correctly to within ±2°.

Performance Check A: Use your protractor to construct angles 'of 25° qnd 108° on
your answer,sheet, and label each of them.

t

. 3t
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Remediation: (1) Check the student's answers to questionS 5 and 6 on pages 79 and
80. (2) If the angles the student drew for questions 5, and 6 are poor, refer him to
Activity 3 in Excursion 4-2, page '79, and work through the proekiure§ for one of
the two angles in the performance check he did. (3) Have him construct the other
angle in the check by himself.. It' he needs further heIp, assign him an alternate per-
formance check.

Iv.
02
Ex
4-2
1

Stales the advantages of different eyu,locations fddifferent animals. '

The student applies the concepts that an animal with eyes in the front of its head
has better depth perception than one with eyes in the sides of its head and that an
animal with eyes in the sides ot' it& head has a wider range of vision than one with
eyes in the front of its.head. .

..StudeRt. Action: Stating,.in effect, that. it would be advantageous for the animal

44

4

that -huiits other animals to have eyes In the fiont of its head because it would then
have.greater ability to judge distances when attacking its prey and that it would be
advantageous fOr the 'animal that eats grass to have eyes in the sides of its head be-'
cause it would then have a wider range of vision to spot approaching enemies,

A: 1. Sides, 3. Front
B: 1. Sides, 3. FrOnt
C: 1. Front, 3. Sides

Performance Check A: Animals with different characteristies often live in different
areas, eat-different food, and have different enemies. The chart below show& some
of the differences hetween two kinds of animals.

',CHARACTERISTICS ANIMAL A ANIMAL B

1 Type of ahimal

Living area .

...
.

.

Main food

Method of feeding

'EnemieS

large, hooved animal

open, flat gins
,

grasses

grazes grass

large members of -the
.'Wt family

large bird

nests. on mountain.
ledges

small animals

swoops down from
the sky a`t high speed

than

. .

1. Would it be advantageous for animal A to have its eyes iti.the side& of its
head or in the front ot its head'?

t2. State the reason for your answer. , .

3. Would it .be advantageous for animal '13 to,ha'ye itseyes in the sides of its
head or in the front of its head? 4-

4. State the reasOn'for your answer.

Remediation:, Review the student's answer to question '3 in Excursion 4-2, page,84.
4

1



States why particular fingerprints didn't match standard sets.

.
The student applies the concept that no two people have exactly the same fingerpknts.

Student Action: Stating, in effect, that the sample fingerprints are representative of
various typical, patterns and no one's fingerprints will look exactly like any one
of them.

Performance CheckA: When Ou classified your fingerprints, using the standard
prints shown below, you probably noticed that your fingerprints were not exactly
the same as any of the standard prints. Why didn't your fingerprints match any of
the sample prints?

Plain arch

000.40. .0.1%4NAtiin_

441/- .1111.,....."41,47Z,Z*44..

Tented arch

Loop

:14T41444".
weeltift

.44Die :711141.014

_

Pha'Whorr

Remediation: Refer the student ..ta the first paragraph in Exc4ion 4-3'onl-page 85.

"st

Explains whY sampling techniques are. used to' measure group characteristics.
.

.The student generates an explanation forusing sampling.techniques when measurini
gropacharactenotics.

I. 1 5



Student Action: Responding with the notion that sampling is used because measur-
ing the characteristics. of the entire. population is usually too time codSurning and
expensive.

Performance Check A: Researcher§ usually measure the characteristics of a popula-
tion by making measurements on only a sample of the populatiOn. Wh,y do they use
a sample rather, than measure the entire population?

ior
Remediation: (1) Have the student read the first, second, and third paragraphs in
Excursim 5-1,'page 89. (2) Check his answer to Self-Evaluation 5-1.

Selects a graph of a normal Curve.

The student identifies the Smooth, bell-shaped,synimetrical curve as a normal curve.

,Student Action: Seiectins the graph of the normal curve.
A: d

B: b
C: c

-Zr.

Performance Check A: Which one of the curves below is a normal curve?.

Graph a.
1111111111111111111110

01111111111111
M10111=111=
11,11111111111111111111
W/MENWI1111
1111111111111011110
M11111111111110111
11111111111111111111110.

..',/slIDTH OF 'HAND

Graph C.
11111111111111111111111
1111111111111111111
111111111111111111111111111

111111111111111111111111
11111M011113M1111
111FA11111111s0
VA1111111101111131
1111011111111111011

, WIDTH OF HAND

3.

Graph P.

Graph d.

, WIDTH OF HAND

111111111111101111111111111111

.111111111111111MI
11111111111111111.1111011
1111111M1110111011
1111111.111111411111111
111111111/1111111P111111111

1111111/A11111111111111411E

P411111111110511

WIDTH Of HAND,

Remediation: (1') Rekr the student io Figures 1, 2, and 3 on pages 90 and 9 .

(2) Have him read the paragraphs following Figure L page 90.

,
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Selects the typical curve for continuously varying human traits.

The student applies the concepts that the ideal random sample has the same distri-
bution qf characteristics as the total Population and .that most continuously varying
human traits,in the total pOpulation produce a nornial curve when graphed.

Student Action: Selecting the graph of a normal curve.
A: c

b
C: d

Perfotmaqce Check A: Suppose you we,re going to measure a continuouS human
'variable sdch as height: You would select a rindom sample.of people, measure their'
:heights, and draw a graph of the results. Which of the .graphs -below would you

expect your graph to look like?

'Graph a.

Graph c.

INCREASING HEIGHT

U111111111111111
111111111111111111111
111111011111111111111111.

11111111:10M11111r
0111111h111111111111111
51111M1111111111111111111

11111F/1101111111111
111,11111111.1111
PA11111111111114

Graph b.

Graph d.

INCREASING HEIGHT

INCROSING HEIGHT . INCREASING HEIGI.IT

h Haw rhe.'student read the s.J.CIAUTI entitled "Random Sampling"
on page 92.. (2) R4er .him to Figure rand the paragraphs following On page 90.

. Defines rando,

The student recalls the definition rif.random sample:: .

Student Action: Stating, hi effect, that a random sample is a sample.Whiith is chosen.

in suCh a way that each member: ot; the ptpulation has the same lance :to; 'be;
included in the sample.

,
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Exc
.57.1

4.:

Performance Check A: What is Meant by random- sample?

Remediation: (1) Have the stuaent read the first three paragraphs tf the section
entitled "Random Sampling" pn page 92. (2) Check his answer, to question 4 on
page 92 and his answ,er t Wvaluation 5-1.

4

Iv
States why a random sample is desirable.

The student recalls the reason that researchers want random samples.

Student Action: Responding with the notion that a rarptom sample is desirable be-
cause the characteristics cif the sample represent the characteristics of the entire
population,, not just a sma111,tual group:

.
o

Performance Check A: Researchers often spend a gre4it deal of time and money get-
ting a random sample. What is the purpose.of a random sample?

RemediatiOn: (1) Refer the student to the section entitled "Random Sampling" on
page 92. (2) Review his ansIver to Self-Evahiation 5-1.

Iv
Recognizes whether a sample is random or not.

The student applies the concept of random sampling to an experimental. sitUation.

Student Action: Responding negatively and with the essence of the coiwept "that a
sample is rankl,om only if each' member of the population has an equal yhance of be-
ing selected.

-.Performance Check A: Sally wanted to determine how many library, books the
.average student in her school read each month. She Couldn't.ask everyone in the
schpol, so shed.ecided to select a sample. She &toad in the library and'asked.the first
25 students who walked in how .many books they had read during the last month.

1. Was her sample a 'random sarnplel. .

2. Explain youranswer. .

Remediation: s( 1 ) Have the student read the seelion entitled "Random Sampling,".
, pages 92 'and 93. (2)Theck his answer to question '5 on page 92. (3) Have him con-.

skier the example of.the random sample -described in Self-Evaluation 5-1. (4)Have
him do an alternate check.
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Copy from the check any of the information which is not.on the-tit/IA-Wow. Then WV`,

complete the rest of the chart as directed in the Check. 03-Exc 7-4-1A; B, C

APPEARTKE,;

.PAREN TS\it

APPEARANCE

APPEARANCE APPEARANtE

o

FIRST-GENERATION
OFFSPRING

APPEARANCE APP5RANCE

li]I 'SECOND-GENERATION
OFFSPRING

ARPEARANCE APPEARANCE

A

..
A

. 4
r

4;

. .

-,
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